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A NOVEL FORM OF AERIAL VESSEL, 

The accompanying engraving illustrates an aerial 
vessel and propelling wheel, the invention of Mr. 
S. Cole, of Greytown, Nicaragua,C ventral America, 
containing many novel features in the form, con- 
struction, and general arrangement of the parts. It is 
claimed that this vessel can be raised, lowered, steered, 
and propelled in any direction at the will of the pilot 

The vessel is provided with a central compartment 
having suitable rooms for the accommodation of pas- 
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sition in line with the axis is of the vessél to one side. | ward motion is obtained t 


the rotation of the end 
The wheels are each mounted on a shaft having crank |W heels when placed in an axial position, but the ves- 
arms, which receive a rotary 


motion from the main|sel can be forced to execute any evolution desired by 
shaft by suitable cohnections. The end wheels steer| swinging one or both of these wh« To 
the vessel in any direction, and propel it in a hori- the side 
zontal plane. The ends of the vessel are provided | 
with valves, which permit of ventilating the compart- The connections, through the medium of which me 
ment when the vessel is in motion and all the doors | tion is communicated from the motor in the shaft te 
and windows in the wall are closed. 
The wings of the propelling wheels are so construct- | 
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els sidewi ise, 
cause the vessel to descend, the 


wheels is reversed. 


motion of 





the four sets of wheels, are well de ‘signed so as to insure 
the necessary strength combined with little weight. 











Ssengers and crew. On the top of the ceiling is se- 
cured an inflated balloon of semi-spheroidal form, 
while to the floor is attached a similar balloon. Down- 
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nineties 








COLE'S NOVEL FORM OF AERIAL VESSEL. 


ed as to open through a certain part of the revolution | The arrangement of the parts for opening the wings is 


and close through the remainder. This important fea- | simple, effective, and not liable to get out of order 
ture is accomplished through the medium of cams, |The machinery, taken as a whole, may be made strong 
and effective without undue weight. 








wardly through the floor. extends a hollow shaft in| which, in connection with the rotating spokes or arms, 
which is placed the motive power for operating the| operate sliding bars which open the wings and lock 
driving wheels, and which forms at its lower end the| them in that position during a certain part of a revolu 
pilot house. The main driving shaft is placed trans-| tion. The wings are open only through one-quarter of 
versely across the floor, and is formed with a crank at | the entire revolution,and are completely closed through 
its center, to which the motor is coupled. : 
end of the shaft, and outside the inclosing wall of the | opening of the wings and the closing, which latter is 
compartment, is secured a wheel having several wings, | due to the resistarfce of the air. The wings consist of 
Which open and close automatically, according to| frames covered with canvas or other suitable material, 

circumstances ; these wheels serve to raise or and hinged tothe arms; the two parts of each wing 
the vessel. Wheels similar in construction are san thus be opened so as to lie in the same plane, or 

at the ends of the vessel, each being mounted on a| closed so as to rest parallel with each other. 
frame pivoted to the floor, and provided on its inner| The rotation of the side wheels causes the vessel to 
end with a device for swinging it from its central po-| ascend, aided by the balloons. A forward or back- 
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On each! one-half, the remaining quarter being necessary for the ! 
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Petroleum in Amsterdam, 
A huge iron reservoir is being built at a remote spot 
of Amsterdam, 
petroleum. It will be nearly 33 feet in diameter and 
of the same depth, and is calculated to hold 7,900,000 
liters of oil, of nearly 1,740,000 


in the outer harbor for the storage of 


gallons. The petroleum 
will be brought direct from Russia in vessels specially 
constructed, and it will be pumped out at Amsterdam 
into the tank, thus saving the expense of filling and 
emptying casks and diminishing the risk of accidents. 
t+ Ore 
UNTIL 1776, cotton spinning was performed by the 
hand-spinning wheel, 
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Ships, hiring, to carry the San. . a7 , 
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HIRING SHIPS TO CARRY THE FLAG, 

Many naval officers and shipping merchants have 
recently expressed themselves in favor of subsidizing a 
fleet of American-built steamers, which in times of 
peace should carry the mails, and when war threatens 
be used as commerce destroyers, transports, and the 
like. According to the proposition, the ships should 
be built after plans prepared by the Navy Depart- 
ment, these plans to anticipate the easy transformation 
of the ships into swift-footed cruisers, capable of carry- 
ing a battery of one or more guns. It is, of course, at 
once apparent that ships built to carry passengers and 
freight could not possess all the essential requirements 
even of light-armored cruisers, for they would be top- 
heavy for large guns, and the placing of the engines be- 
low the water line would interfere with cargo carrying ; 
but there is reason to believe that they could be so 
constructed as to become valuable aids as auxiliaries 
to a fleet of regularly constructed.fighting ships. 

The English transatlantic liners are regarded asa 
valuable addition to the British navy, into the service 
of which they may at any time be called; and 
the French, imitating the English plan, have recently 
built some splendid vessels for their merchant service, 
with a careful eye to their use in time of war. These 
ships—La Bretagne, La Bourgogne, and La Gascogne 
—are now plying between this port and Havre, and 
others are being rapidly put together at the yards at 
Saint Nazaire and Saint Chamond. They are built in 
the strongest possible manner for such constructions, 
and are so swift of foot as to have already become 
formidable rivals to the English ‘“* greyhounds.” 

Without going into the question of the desirability 
of subsidies for ships, such a fleet as that proposed 
would, it must be said, be an important and a valuable 
It is not, however, easy to see how, as 
the friends of the project allege, these ships would, to 
any appreciable extent, encourage or lead to the build- 
ing of a sea-going merchant fleet. 

It is not likely that the appearance of these ships on 
the ocean would lead to the building of others, unless 
the subsidy scheme were extended to reach them, and 
this would, of course, be simply hiring ships to carry 
the American flag. It is not sentiment that prevents 
the American merchant from carrying his own goods. 
It is because he finds he can have them carried by for- 
eigners cheaper than he can carry them himself. That 
isall. English, Italian, and German crews are paid 
swall wages, and are content to live upon cheap food. 


1 | Add to this the fact that good freight steamers can be 
8| purchased abroad for mrch less than they cost, and 


the futility of trying to compete with the foreign 
frelghter is immediately obvious. Again, admitting the 


4| excellence of native workinanship, it is not at all likely 
2| that our shipbuilders could, for some time to come at 


least, rival the English builders of iron and steel steam- 
ers, with their years of experience in such construction. 
The idea that we could build steamers capable of ave- 
raging twenty-one statute miles an hour—faster, be it 
said, by a mile an hour than the average speed of the 
swiftest of the noble fleet now plying across the Atlan- 
tie—certainly seems to be preposterous and unworthy 
the serious consideration of a practical people. If there 
is any evidence to be had to sustain such an assertion, 
we should like to know where it may be had. Yet 
those who propose the plan under discussion say we 
ean and ought to do this. 
Here is a list of the fastest steamers afloat, and the 
average speed of each in statute miles: 

Cunard Line, New York to Queenstown.—Number of 
miles per hour: Umbria, 20; Servia, 18; Etruria, 19. 

Cunard Line, Boston to Queenstown.—Gallia, 15; 
Cephalonia, 14; Scythia, 14. 

Anchor Line, New York to Glasgow.—Furnessia, 13 ; 
Ethiopia, 14; Devonia, 12. 

North German Lloyd, New York to Southampton.— 


_| Trave, 19; Saale, 18 ; Eider, 18. 


’ Hamburg American Line, New York to Plymouth.— 
Hammonia, 19; Wieland, 19; Lessing, 19. 
American Line, Philadelphia to Queenstown.—Indi- 


ana, 13. 
Guion Line, New York to Queenstown.—Alaska, 18 ; 


mes | Arizona, 17; Wisconsin, 18. 


Inman Line, New York to Queenstown.—City of Ber- 


74\ lin, 15; City of Chicago, 15; Baltic, 15. 


National Line, New York to Queenstown.—Amer- 
ica, 18. 

White Star Line, New York to Queenstown.—Ger- 
manic, 17; Celtic, 15; Britannic, 17, 

General Transatlantic Line to Havre.—La Cham- 


9164 | pagne, 20; La Gascogne, 20; La Bourgogne, 20. 


Red Star Line, New York to Antwerp.—Noordland, 
14; Westernland, 15; Rhynland, 14. 

This list was compiled by Superintendent of Foreign 
Mails Bell, and shows the average speed of the ocean 
steamers carrying the mails. 

When ocean freighting is so brisk that an average of 
seven or eight per cent can be made on money invested 
in ships, after deducting losses, or when a European 
war shall drive the English freighters from the seas, 
American merchants will no doubt try their hand at 
the business, but it is not likely that they will doso 





until that time comes. 


The Conservation of Force, 

The subject taken by Mr. R. Howson, the president 
of the Cleveland Institution of Engineers, for his inau- 
gural address at the meeting of the Institution on Nov- 
ember 22 was “‘The Conservation of Force, and Some 
of Its Possibilities.” The author explained that al! the 
natural powers which were employed depended upon 
the development of potent or static energy into the 
energy of motion. When that motion had been util- 
ized, the energy was lost, and could not be recovered 
except by a renewal of its source. The principle was 
traced in the case of falling water, the steam engine, in 
voltaic electricity, and in the dynamics of animal life, 
and it was shown that in every instance the force de- 
veloped and used up represented so much waste of ori- 
ginal power, which waste would heave to be made 
good, otherwise the system would come to an end, 
The balance was invariable, so far as could be ascer- 
tained in our laboratories and workshops. Neverthe- 
less, it was contended that outside our terrestrial 
sphere the conditions were different, and therefore the 








results would be different. In one case it was pointed 
out that we actually know this to be true, viz., that 
the principle of gravitation, which brings everything 
to a standstill here, is, in the planetary system, one of 
the gomponents of two forces which are the cause of 
unceasing orbital motion. After referring to perma- 
nent magnetism as in some respects falling into the 
same category as magnetism, the president entered 
into some speculations as to other cosmic possibilities 
which might be true, although, owing to our environ- 
ment, these possibilities could not be realized here. 
Among those was the question of the radiation of the 
sun, whether that was really in process of decay or 
not. The doctrine of the dissipation of energy leads 
to the appalling result that the universe must ulti- 
mately come to one dead level of voldness, darkness, 
and desolation. The author contended that this doc- 
trine might not after all be true, but that there was a 
law of compensation coexistent with the process of 
radiation. 
ee 


The Masses and Distances of Binary Stars, 


In a paper recently read before the Liverpool Astro- 
nomical Society, Mr. J. E. Gore, F.R.A.8., said: 

When the parallax of a binary was known, and the 
elements of its orbit satisfactorily computed, it was 
easy to find some of the masses of the component stars 
in terms of the sun’s mass, and the real dimensions of 
the orbit. The parallax of a few of them had been 
ascertained. First, there was the famous binary star 
a Centauri, which, as far as was known, was also the 
nearest star to the earth. From its orbit, computed 
by Dr. Hind in 1877, combined with a parallax of 0°928", 
he found the mass of the system = 1°79 times the sun’s 
mass, and the semi-axis major 23°49 times the earth’s 
mean distance from the sun. Assuming the latest ele- 
ments found by Dr. Elkin (@ = 17°50", and period = 
77°42 years), and his parallax of 0°798, he found the 
sum of their masses = 1°759, and the semi-axis major = 
21°13 times the sun’s mean distance. Second, 7 Cassio- 
pie. Dr. Duner found for this binary a period of 
176°37 years with semi-axis major = 10°68". Combining 
these elements with O = parallax of 0°154", Mr. Gore 
found the mass of the system = 10°722 times the sun’s 
mass, and the mean distance = 69°35, The magnitude 
of the components was about 4 to 7°6; so they had a 
star of the 4th mag. with a mass about six times as 
great as that of a Centauri. The calculations of the 
elements of the well-known companion to Sirius were 
still more interesting, and tnere was no doubt that it 
was in rapid orbital motion round its primary, proba- 
bly with a period of about 49 years. He had found the 
mass of this system = 71°63 times the sun’s mass. As- 
suming the attraction of the companion to be the cause 
of the observed irregularity in the proper motion of 
Sirius, Auwers found that its mass must be about one- 
half that of Sirius ; thus, we have the mass of a 10th 
mag. star absolutely greater than that of the sun. 


+ 
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William Cross, Glasgow, 


With the death of this gentleman, which lately oc- 
curred in his 82d year, Glasgow loses a famous shawl 
manufacturer, and Scotland a man of letters, an artist, 
and a poet. For many -years he was a pattern 
drawer in Paisley, his native town, and gained a wide 
reputation for his exquisite taste in designing. This 
artistic ability afterward enabled him, when estab- 
lished in Glasgow as a manufacturer of shawls, to 
achieve remarkable success in business. One proof of 
his exquisite work is the fact that at the great ex- 
hibition in 1851, the whole of his exhibits were pur- 
chased by the Empress Eugenie. In. the world of 
letters, however, he was equally well known as a 





ian 
> 





poet and a humorist, and many of his songs and 
poems will hold a permanent placein the literature 
of his country. He was also the author of a novel, 
‘‘The Description,” which went through many edi- 
tions, and is still. much sought after. The deceased 
jgentioman's personal qualities endeared him to all who 
knew him, and his loss will be widely felt. 
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DIRECT STEAM PROPULSION. 
To the Editor of the Scientific American: 

In your last issue is a bold and novel scheme for pro- 
pelling ocean steamers by the use of jets of live steam. 
While there is nothing like a direct experiment for de- 
termining the actual value of such a system, yet a 
knowledge of what is known and of what has been 
done is sufficient to deter capitalists from undertak- 
ing it. Jet propellers, in which the jet was water, have 
been tried by the British navy ; but, as theory indi- 
cates, the efficiency was low. In these cases, the jet 
was produced by a turbine or centrifugal wheel, and 
the machinery and pipes occupied too much room. 
(See Seaton on “‘ Marine Engineering,” page 274.) 

Mr. Ayres proposes to dispense with all machinery, 
and cause the steam jets to issue directly from the boil- 
ers. It will not be claimed that a steam jet will be any 
more efficient than a water jet, for the amount of pres- 
sure will vary directly as the mass of the fluid flowing 
out of the orifice. A brief discussion of the jet propeller 
is given in the writer’s ‘‘ Analytical Mechanics,” page 
344. It is there shown that the mechanical power de- 
r2aloped per second will be : 
< (vit FR —u) 

g 


Pu 


When— 
W = the weight of the water discharged, 
» = the velocity of the jet due to the pressure, 
uw = the velocity of the vessel. 

Let us apply this to the water jet for a vessel on 
which is developed 5,000 horse power, running 15 miles 
per hour, and determine the weight of the water forced 
through the pipes. According to practice, the velocity 
v should equal #, which, at 15 miles per hour, is about 
22 feet per second. We have from the formula— 


5,000 x 550 
(4/22? + 22? — 22) 22 
5,000 x 550 x 32 


484 (72 — 1) 


Or, say, 220 tons per second, or nearly 800,000 tons of 
water moved about 21 miles (wt ¥2) per hour in refer- 
ence to the orifice. If it requires this weight of water, 
how much steam would it require to produce the same 
effect? It is plain that it would require so much that 
all the space now occupied by the machinery will be 
required for.the coal necessary to generate the steam. 
The quantity is so large we will not stop to figure it, 
but look at the problem of steam use directly. The 
formula for the efficiency is : 
2u 


e = ———_ 
Ve+o+u 

the symbols being the same as before. If the steam in 
the boilers be 90 pounds absolute, and the jets about 
30, or say 20, feet under water, the effective head for 
driving the steam will be about, say, 3 atmospheres ; 
and if the coefficient of discharge be 0°60, the velocity 
of exit due to the head will be, with sufficient accuracy 
for this case : 


382 





W= 


= 440,000 Ib., nearly. 








/ 623 
o=060 x8 Pe ere om Bor eaten; 


and if the velocity of the steamer be 15 miles per hour, 
its velocity per second will be, as before stated, about 
22 feet per second ; hence substituting wu = 22 and » = 
480, we have for the efficiency : 

2 X 22 1 





e= =— 
2 + Be +22 11 

At 10 miles per hour, the theoretical efficiency would 
be about one-sixteenth. 

This small efficiency will be fatal to the scheme. It 
is the efficiency of the jet wnly, and does not include 
the effect of condensation, the friction of the pipes, the 
coefficient of discharge, nor other losses. In the use of 
the steam jet, only the momentum of the steam flowing 
out will be utilized, and all the power of the heat will 
be wasted ; whereas, in the steam engine, no value is 
attributed to the momentum of the steam, and every- 
thing to the heat utilized in the cylinder. We intended 
to consider the effect of condensation, but it seems un- 
necessary to do so beyond a mere notice of the fact that 
its effect will be still further prejudicial. 

DE VoLson Woop. 
+ 0 +e 
\The Anchor Brake. 

The Railroad Gazette proposes the following: To 
have an anchor to drop from the rear end of train 
and engage with the ties. Provision for preventing 
the bending of the ties “under the strain brought 
upon them” might probably be devised as simply as 
for the axles; and by having a good long spring to 
ease the shock when the anchor came to a bearing, 
in addition to the relief which would come from the 
draw springs of the entire train without any expense 
at all, a train might easily be brought to a stop 
within 15 or 20 feet from an ordinary passenger speed, 
if something did not give way. 
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A Remarkable Boiler Explosion. 
The explosion of the locomotive boiler at J ersey 
Shore, Pa., on the Beech Creek Railway, on tho after- 
noon of December 9, 1886, is another added to the long 
list of mysterious explosions, every one of the four men 
on the locomotive meeting instant death. The master 
mechanic of the road, Lamott Ames, is positive that 
the disaster was not from any defect in the boiler itself. 
The locomotive came new from the Schenectady shops 
three years ago, and had just been repaired at an ex- 
pense of about $2,200. The overhauling of the engine 
was done under Mr. Ames’ personal supervision. This 
gentleman has had an experience of thirty years with 
locomotives, and previous to taking his present position, 
less than @ year ago, was road foreman of engines for 
the Northern Centrai Railway, at Elmira. 
The locomotive was one of the heaviest kind, known as 
a ‘‘ consolidated ” engine, having four drive wheels on 
a side, and weighing 106,000 pounds. The repairs were 
general, 120 of the 220 flues being replaced in the boiler, 
and between 150 and 180 stay bolts or rivets being re- 
newed. Before leaving the shops, a test of 150 pounds 
to the square inch had been made with cold water. 
The Schenectady people wanted Mr. Ames to make the 
test 180 pounds, but he considered that more than was 


.| necessary, as the boiler would never be allowed to carry 


more than 125 pounds. 

The engine was run out of the shop, as near as can 
be ascertained, about 2 P.M., with slight pressure. 
Philip Knight, the engineer, was instructed to take the 
locomotive to a stretch of track not much used, to oil 
the machinery, to set the pop valve in the dome at 125 
pounds, to run the locomotive up and down the track 
a few times to see that it worked satisfactorily, and 
then return for Mr. Ames, to make the trial trip of 12 
or 15 miles. Meantime Mr. Ames was occupied super- 
vising the setting of a new stationary engine, and he 
did not see the explosion. The blower of the /ocomo- 
tive was turned on a long time, as learned f om those 
who saw it. 

About fifteen minutes prior to the explosion, the 
Fallbrook passenger train went by the new locomo- 
tive, and the engineer of the train remarked to the 
fireman that “ Number four” had a high pressure, as 
indicated by the noise of blower. Joseph C. Fields, 
the machinist, sat on top of the cab, screwing down 
the pop valve and waiting for the signal from Engi- 
neer Knight, when the steam gauge should show a 
pressure of 125 pounds. The locomotive had been 
standing still for at least 25 minutes. John Stapleton, 
another machinist, was on the ground on the right 
side of the engine, under the cylinder, adjusting a 
cylinder cock. The only warning observed by any of 
the men was the bursting of the “branch pipe,” at 
the point where it had been brazed. This.was no- 
ticed by Stapleton, who called the attention of En- 
gineer Knight to it. The next instant the explosion 
occurred. The enormous force which steam exerts at 
the high pressure that must have existed in this case 
is as well illustrated by this disaster, doubtless, as by 
any that has ever occurred. The boiler was of steel, 
and pronounced by all to be perfectly sound. The 
wagon top, dome, and side sheets remained together. 
The engine was facing east, and this piece of the 
boiler, weighing about a ton and a half, was blown 
at an angle of about thirty-five degrees from a per- 
pendicular so far into the air that it looked like a 
mere speck in thesky. It was found a quarterof a 
mile away, over the ridge of a hill about 400 feet high, 
to the north. Nearit, and within a circle of fifteen 
rods, were found the mangled bodies of Fields, the 
machinist, Allen Ramsay, the fireman, and James 
Warren, an engineer off duty, who had got on board 
the locomotive, on Knight’s invitation, to ride to the 
Junction, to get his pay. The body of Knight was 
found a half mile from the others, in an opposite di- 
rection from the wreck. No part of the locomotive 
was near him. His silver watch was badly battered, 
and stopped at 14 minutes after 3. The switch keys in 
his pocket were bent out of useful shape. 

Stapleton was protected by the cylinder, steam chest, 
and the strongest parts of the locomotive. He was 
blown twenty or thirty feet forward down the embank- 
ment, but was confined to his bed only a day or two. 
He was able to walk home. He had not been in the 
eab for some time, and did not know what the condi- 
tion of affairs was there. Not a particle of the boiler 
remained in the frame, which was broken in many 
places. The forward axle was broken in two, and the 
other axles bent badly. The only useful portions of the 
engine remaining are the tires and wheel sets. The 
flues were scattered all over the neighborhood, one of 
them having been driven clear through a frame cot- 
tage twenty-five rods away. No piece of the cylinder 
part of the boiler has yet been found. Of the smoke- 
stack,’only the saddle has been found. From the broken 
axle it is assumed that the first break in the boiler was 
in the cylinder part. Fragments of the bell have been 
picked up, and small splinters of the cab. The firebox 
fell within afew rods of the wreck. One of the cylin- 
ders was badly broken, the other enough to be useless. 
The rails beneath the wheels were bent in a dozen 
places, and a large excavation was made in the roadbed. 





A lady sitting at a window in a cottage twenty-five 
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rods away was admiring the brilliant paint and bright 
polish of the locomotive when the explosion occurred. 
A puff of steam, a heavy concussion, and it was all 
over. Several persons were attracted by the explosion 
in time to see the heavy wagon top with its three hu- 
man bodies sailing far into the air, distinguishable 
only as a moving black spot against the sky. Pieces of 
the locomotive have been found a mile away, and the 
explosion was distinctly heard at Williamsport, twelve 
miles away. 

The only theory that Master Mechanic Ames can 
offer is that the cock in the tube connecting the steam 
gauge with the boiler was partially turned, shutting off 
half or two-thirds of the actual pressure. He believes 
the pressure must have been three to four hundred 
pounds to the square inch. The fact that two experi- 
enced engineers were in the cab helps to make the affair 
more mysterious, as it would seem that they would 
notice anything wrong there. The pathetic part of the 
accident was that Fields, Warren, and Ramsay had 
been husbands less than a year, and that Knight left a 
widow and five children unprovided for. The lesson to 
be drawn is visibly apparent : ‘‘ In the use of steam, be 
wise and watchful.” Of a score of explosions that have 
come under the observation of Mr. Ames, he says this 
is the most frightful in the force displayed he has ever 
seen. MARK BAcurrr. 

Elmira, N. Y. 
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How to Prevent a Cold, 

Under. this title Dr. Brown-Sequard makes a con- 
tribution to the Societe de Biologie which will be 
read with interest. Everybody catches cold more or 
less often, and nobody wishes to do so; hence Brown- 
Sequard’s ‘‘method” ought to be popular. Under 
the name of a “cold” are included a number of acute 
eatarrhal inflammations affecting tho nasal, pharyn- 
geal, laryngeal, tracheal, or bronchial mucous mem- 
brane. In this country we even apply the term to 
acute affections of the middle ear, the eye, the stomach, 
intestines, or bladder. The cause of these so-called 
“colds” is the influence of cold, damp air upon sensi- 
tive portions of the body, produciug thereby a dis- 
turbance of the vascular equilibrium. The result is a 
congestion which settles down, perhaps with the help 
of microbes, as the late Dr. Austin Flint believed, inte 
an inflammation. 

The most sensitive parts of the skin, according to 
Dr. Brown-Sequard, the catarrhal genetic areas, are 
the neck and the feet. In order to prevent * colds,” 
therefore, one has only to harden these areas and de- 
stroy their sensitiveness. This is done by daily blow- 
ing a stream of cool air, by means of an elastic bag, 
upon the neck, and by immersing the feet in cool 
water. Theair is at first only slightly cool, but is 
each day made colder, until the neck can stand an 
Arctic blast with impunity. The feet are immersed in 
water which is at first at a temperature of about 90° 
Fah., and this is gradually reduced to 38° Fah, 

Dr. Brown-Sequard’s method is only a more rigid 
and elaborate form u! a very well-known practice, viz., 
that of daily bathing in cool water. It will, no doubt, 
be useful if the person is not aged or weak. Such 
methods, however, seem after a time to lose their effi- 
cacy.—Medical Record. 
+0 

Air in Greenhouses, 

The circulation of air is one of the most important 
provisions in all kinds of horticultura! buildings. 
Nothing but that will fairly exclude damp, or in any 
damp weather counteract its effects. It is not enough 
to open every front window. It would be far better 
to open only one and let down a top light alittle. In 
all cases there should bo an outlet as well as an inlet, 
and for want of this many houses do not answer well 
for plants. A circulation of air causes a more rapid 
evaporation, and it is a common thing among good 
gardeners to open a lower window even in wet, cloudy 
weather. Let down one of the top lights a little, and 
light a fire. By this a free circulation is created and 
the house dried, although it were in the midst of rains 
and cloudy weather. It is too common a thing to see 
the top lights let down to give air to a house, and no 
other part opened. This is all wrong; for there 
should be a draught. On the other hand, we see all 
the front windows and no top lights down. Many 
persons build pits three or four feet high at the back 
and half the height in front, and no air but what can 
be obtained at the top. We would always provide air 
holes at the bottom, as without such there can be no 
draught, no free circulation. When pits are built 
without this provision, the best mode of giving air is 
to pull up one light to let in air at the foot of it, 
and push down the next to open at top, and so on al- 
ternately through the’ whole range of lights, however 
long the pit may be. It is the same in giving air to 
a hotbed, only that when the air is rarefied, as it is 
inside, tilting the light a little lets out the steam, 
and the cool air will get in somewhere ; but sometimes 
when a frame is made too close and the glass is put- 
tied at the joints, things fog off in spite of tilting, 








because there is no circulation. 











4 


SNOW MELTING AND UNDERGROUND CONDUITS. 

How to dispose of the snow: This is one of the most 
serious problems connected with the comfort and con- 
venience of a great city in this latitude. Many ways 
of disposing of the snow in the streets have been pro- 
posed, but, with a single exception, we believe the only 
method heretofore adopted to any extent, other than 
the slow and very costly method of allowing the sun 
to melt it, is the old way of carting it off. This we all 
know is exceedingly costly and inconvenient. The 
single exception, we understand, is 
found in London, and consists in 
digging at convenient points in the 
street suitable pits, connected with 
the sewer, placing steam coils there- 
in, and carting the snow thereto. 
This, by shortening the length of 
the haul of the snow, undoubtedly 
lessens and expedites the task of its 
removal. This task, coming, as it 
usually does, suddenly and unex- 
pectedly, is always great, and some- 
times herenlean. 

Still, with the extensive steam 
supply plants existing in most 
cities, it would seem that nothing 
like a snow blockade of our streets 
ought any longer to he experi- 
enced ; for, as we took occasion to 
say on the 23d of last January: 

‘The ase of steam for removing 
snow is feasible; both in a practical 
and economical point of view. 

“To melt a ton of snow when the 
latter is at a temperature of 20° F. 
will require an expenditure of 147°4 
heat units x 2,000 =294,800 heat units. Each pound of 
steam used will deliver 966°5_heat units while becoming 


294,800 
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therefore =305 





condensed to water at 212° F.; 

966°5 
would be the pounds of steam required to reduce a ton 
of snow to water aj 32° F., exclusive of all waste. 

“If an effective evaporation of 6 ib. of water per 
pound of coal-could be secured, which is only about 
half what is now obtainable from well-constructed and 

8305 
housed boilers, we should have = = 50§ pounds, say 


51 Ib. of coal required to do the work. 
“Now, as to the economy, we have for a ton of snow 
removed the cost of 51 pounds of coal or about one- 


fortieth of a ton, which, at $5 per ton, would be 1244 | 


cents per ton.” 

We illustrate in this article a new method of utiliz- 
ing steam for this purpose, proposed by 8S. D. Locke, of 
Hoosick Falls, N. Y., that is cer- 
tainly yery simple and economical, 
and seems to be entirely practical. 
It is the subject of two or more 
patents issued to him, to whom all 
communieations should be ad- 
dressed. 

fr. Locke's method is shown fully 
in owr illustrations, and contem- 
plates utilizing the steam plants 
existing in most cities to melt the 
snow, so avoiding all earting. Un- 
derneath the surface gutter he pro- 
poses to construct a sub-gutter, of 
east iron or other suitable material, 
that connects directly with the 
sewer and that is covered with a 
grate, underneath which one or 
more steam pipes are earried in 
racks, as shown in Figs. 1 and 2. 
The snow, as it melts, falls through 
the grate and is conducted by the 
sub gutter into the sewer. Fig. 4 
is a longitudinal section, showing 
how the condensed steam is allowed 
to escape from the steam pipes at 
the lowest levels, through float 
valves, into wells. 

By this method there is nothing 
on the surface of the street to inter- 
fere with or in any degree impede 
its traffic, and the snow can as 
quickly be moved by horse serapers 
and broonis into the gutters as the 
streets can nuw be swept. 

The cost to lay this sub-gutter 
is figured to be from $3.50 to $4 
per lineal foot. Assuming it to be 
$4, the entire cost per mile, on both 
sides of the street, will be $42,240. 

To show the economy of Mr. 
Locke’s plan, we submit an esti- 
mate of the comparative cost of 
cleaning one mile of Broadway by 
his method and by carting. In 
this estiinate we will take the width 
of Broadway to be 44 feet, and, to 
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keep on the safe side, will double our estimated cost 
of melting snow by steam, and will call it 25 cents a 
ton instead of 124¢ cents. 

It costs this city about 50 cents a load, or one cent a 
eubic foot, to cart the snow off the streets. Ifthe snow- 
fail during a season be only two feet, there will be on 
one mile of Broadway 464,640 cubic feet of snow, and 
we have these figures for the cost of its removal : 

By carting 464,640 cubie feet at one cent a cubic foot 
=$4,646.40. By steam, assuming that a cubic foot 














SYSTEM FOR REMOVING SNOW BY USE OF 


weighs ten pounds, the 464,640 cubic feet will weigh 
2,323'4 tons, which, at 25 cents a ton, costs $580.08. To 
this add 5 per cent interest on plant, $2,112, and we 
have $2,692.08. 

If the snowfall be five feet, the figures are by cart- 
ing $11,616, against only $3,564 by steam. 

These figures are suggestive ; and in addition to the 
undoubted economy of the steam method shown there- 
by, it must not be forgotten that it would be far more 
effective, and that with it no such thing as snow en- 
cumbered, much less snow blockaded, streets would 
ever occur. 

Mr. Locke also proposes, by dividing his gutter | 
into two or more longitudinal compartments, to util- 
ize it as a conduit for electrical conductors. A modi- 
fication for this purpose is shown in Fig. 3, wherein 
the lateral compartments are especially adepted to 
earry wires or cables. The cover, being laid in in- 
clined close-fitting sections, prevents water from en- 
tering the electrical compartments, All of the sections 
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of the cover, being held in place only by gravity, are 
easily removed, so enabling the whole contents of 
the conduits to be quickly exposed for the purpose of 
examination or repair, without disturbing in the least 
the pavement of the street. 

Does not this plan offer to our telegraph and tele- 
phone companies a practical way of disposing their 
wires underground, in a position where they can be 
reached at any time, and that, too, without tearing up 
our streets? If so, a long suffering public, always 
being provoked to righteous wrath 
by. the constant digging up and 
laying down of street pavements, 
will take courage and be glad. 

—_—__—0 @ +e 
Indicating Furnace Temperature, 

A method for determining the 
temperature of furnaces has been 
recently described by M. Wallerand, 
a Belgian mining engineer, in the 
Belgique Industrielle. The ar- 
rangement is applied in the first 
instance to a Siemens-Martin steel 
furnace ; but the principle is capa- 
ble of adaptation to other classes of 
furnaces. It depends upon the ob- 
servation of a pendulum, beating 
seconds, hung against the furnace 
wall in a convenient place for the 
fireman. The pendulum is made of 
a simple rod, carrying at one end a 
ring by which it is suspended, and 
a weight capable of being adjusted 
up or down bya screw. In every 
case it is necessary to regulate the 
pendulum at the commencement by 
comparison with a watch or clock giving seconds. When 
the stoker wishes to ascertain the temperature of his 
furnace, he inserts an iron hook into the middle of the 
fireplace through a hole left for the purpose in the 
door. The iron is made from 8 mm. round rod, and is 
left in the fire for 22 seconds, or the same number of 
oscillations of the pendulum, when it inust be quickly 
withdrawn. If the furnace is at a proper heat, the 
end of the hook will in this time have attained a weld- 
ing temperature, as shown by the fact that sparkling 
drops of molten iron will be thrown off by vigorously 
swinging the bar through the air. If, on the contrary, 
the test rod comes out of the furnace merely red or 
yellow, and does not throw off drops, the furnace is 
not hot enough. Itis evident that this procedure will 
not indicate the exact heat of the furnace in absolute 
measurement. 
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Preservation of the Dead, 

In speaking of the preservation of dead bodies, @aii- 
lard’s Medical Monthly says that 
Edward I., who died in 1307, was 
found not decayed 463 years subse- 
quently. The flesh on the face was 
a little wasted, but not putrid. 
The body of Canute, who died in 
1017, was found fresh in 1766. Those 
of William the Conqueror and his 
wife were perfect in 1522. In 1569 
three Roman soldiers, in the dress 
of their country, fully equipped 
with arms, were dug out of a peat 
mass near Aberdeen. They were 
quite fresh and plump after a lapse 
of about 1,500 years. In 1717 the 
bodies of Lady Kilsyth and her 
infant were embalmed. In 1796 
they were found as perfect as in the 
hour they were embalmed. Every 
feature and limb was full. The in- 
fant’s features were as composed as 
if he had only been asleep for 
eighty years. His color was as 
fresh and his flesh as plump and 
full as in the perfect glow of health. 
The smile of infancy and innocency 
was on his lips. At a little dis- 
tance it was difficult to distinguish 
whether Lady Kilsyth was alive or 
dead. The question is, What pre- 
servative was used, and bow ap- 
plied ? 
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Sixty Whales 
A.large school of whales was 
lately captured at Cullivoe Yell, 
Shetland, after a very exciting 
chase. The whales first approached 
the Unit shores, and when observed 
a number of boats set out in pur- 
suit.. They succeeded, however, in 
gaining the water, but, after a six 
hour’s chase, they were driven 


Captured. 





ashore and killed at Cullivoe, The 
school numbers over sixty, some of 
them measuring over twenty feet 
in length. 
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; CAR COUPLING. CONVERTIBLE WIRE BASKET. 

The front of the chamber of the drawhead is partially| This wire basket may be used for a vast variety of 
closed by a plate formed with an elongated opening | purposes, some of which are illustrated in the accom- 
for the passage of the link. Placed loosely upon rods panying engraving. The main ring or circle of wire 
within the chamber are division plates which are sepa-|is of any suitable diameter, braced by two or more 
rated and held in position by coiled springs placed | cross bars, which form a bottom to the basket to 
upon the rods, so that the plates have a yielding! stand a flower pot, ete., on. The side or main loops 
action, 80 as not to resist the entrance of the link.| may be shaped as shown in the cut, and are hinged 
These plates support the link at various elevations, on the base ring separately, by having both of their 
thereby adapting the coupler to cars of different ends bent around it, and clinched into an eye. These 
heights. The plates are all correspondingly apertured, | loops are arranged to overlap one another, so that 
|one cannot be moved without moving all, thus always 
‘insuring the perfect circular form or curvature of the 
sides of the basket, no matter into what form it may 
be converted. The small base loops, consisting of 
two rows, one normally below and the other above 
| the ring, are hinged and arranged on the ring in 
| precisely the same manner. The side loops, moving 
|on their hinged ends, may all be pressed upward, in- 
| ward, outward, or 
| downward, so as to 
be altered from a 
| globe shape to a bell 
form, with all the 
intermediate forms 
and shapes. 
| The basket is 
' strong and durable, 
being made of the 
| best spring steel wire 
heavily plated, and 
is decidedly orna- 
mental in all the va- 
rious forms it may 
be made to assume. 
It is so simple in con- 
struction that it will 
| be instantly under- 
| stood, while it may 
|be readily changed 
| by any one from one 
form to another, aec- 
cording to the use to 
be made of. it. The 
engraving shows it as a card basket, frame to support 
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KALTENBECK’S CAR COUPLING. 


to permit the coupling pin to drop into the drawhead 
and down through the link. The pin, when lifted out 
of the drawhead, is held in a raised position by a} 
strap and sliding trip plate, the latter being forced 
forward under the pin by springs, which act against 
a bar bolted to the trip plate and passed through 
the drawhead, back of the division plates, as shown 
in Fig. 2. These springs are lodged in recesses made 
in the drawhead, and as they tend to constantly force 
the bar outward, the trip plate will be foreed under 
the pin the instant the latter is raised, and the parts 
will be ready for coupling again. The entering link 
forces the trip plate back and allows the pin to drop 
and artomatically couple the cars. The bar is held be- 
tween guards formed in the back of the drawhead, 
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which a small lug formed on the back of the hook 
rests when the line is coiled within the casing. The 
engagement of the lug with the lip is insured by the 
spring of the looped end of the band forming the 
edges of the casing. It is evident that the rounded 
support may be formed separately and attached by 
rivets to the casing when the latter is made of non- 
metallic material; the hook may also be varied in 
form and otherwise attached to the line. 
OUTLINING TOOL. 

This device is designed particularly for carpenters’ 
use in the work of dressing doors and similar pieces of 
stuff to their frames, whereby a perfect fit may be ob- 
tained without the necessity of frequently setting tho 
door up in the frame to test it as the work proceeds. 
‘The tool is made in several sections, each complete in 
itself, adapted to be connected together end to end, by 
a suitably arranged right and left hand screw, as shown 
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GREENWOOD’S CONVERTIBLE WIRE BASKET. 


|in Fig. 3. Formed in one of the straight edges of each 


a lamp shade and a vessel over a lamp chimney, cake | section are several chambers, in each of which is fitted a 


which prevent the link entering too far; they also 
protect the bar from injury, so that there can be no 
failure in the proper action of the bar and trip plate 
at the time of coupling and uncoupling. 

This invention has been patented by Mr. W. H. 
Kaltenbeck, of Roxbury, N. Y. 





CAR COUPLING. 
In this coupling the two drawheads are formed re- 
spectively with rounded faces and cavities. Upon a 





SEABURY’S CAR COUPLING. 


vertical pin in one drawhead are placed twoconnecting 
hooks, Fig. 2, whose hooked heads overlap each other 
to grasp the coupling pin of the opposite drawhead. 
The points of the hooks are oppositely beveled, so that 
when the ears are brought together for coupling, the 
pin will strike between the two bevels and force the 
hooks apart to permit the entrarce of the pin between, | 
and thus automatically effect the coupling of the cars. | 
In each drawhead are arranged springs which hold the | 
hooks in firm engagement with the coupling pin. To 
couple the cars, it is only necessary to place the pin in| 
the drawhead and bring the cars together, when the 
hooks will enter the drawhead and engage with the | 
pin. Uncoupling is effected by merely lifting out the! 
pin. Fig. 1 shows plainly the construction when only 
one hook is used. 

This invention has been patented by Mr. Charles E. | 
Seabury, of Stony Brook, N. Y. 

—_—_—— Oo 

It may not be known to some what causes the dif- | 
ferent colors in bricks. The red color of bricks is due | 
to the iron contained in the clay. In the process of 
ourning, the iron compounds are changed from the fer- 
rous to the ferric condition and rendered anhydrous, 
thus developing the color. Certain clays—like those | 
in the vicinity of Milwaukee, for instance—contain lit- | 
tle or no iron, and the bricks made from them are | 
light or cream colored. 
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and egg baskets, hanging flower basket (in which case | plunger, pressed outward by a coiled spring, Fig 3. Se- 
the supporting cords are attached to the ring), flower cured upon the edge of the sectiou is a metal plate, Fig. 
pot, and flatiron holder. Itis evident that this list) 2, having formed in it as many openings as there are 
comprises but a very few of the many good uses the} plungers. The plate may be moved longitudinally to 
| basket may be put to. hold the plungers within their chambers, or to release 
| This invention has been patented by Mr. A. 8. Green-| them, so that the springs will force them outward 
wood ; further particulars can be had from the Cass- through the openings. The plate may be moved by a 
green Mfg. Co., of Cleveland, O., and Toronto, Canada, | small bar inserted in a hole made in the plate, a recess 
——————————— being formed in the side of the section for the insertion 
TAPE MEASURE. of the bar. 
When the common tape line is used by one person, In use, the plungers are all forced within their 
lit must be fastened at the end before it can be un- 
‘rolled and employed in making measurements. In the 
| tape measure herewith illustrated, which is the inven- 
tion of Mr. Jerome Fountain, of La Grande, Oregon, 
a simple and efficient fastener is permanently con- 
| nected with the end of the line, for holding it while 
j}making measurements. The casing is of the usual 
form and construction. To the outer end of the line 
is secured a metallic clip, to which is connected a hook, | 
shaped as shown in Figs. 1 and2. The head of the} 
‘hook is provided with a sharp point, and in it is| 
formed ameye. The point is preferably arranged one | 
inch from the end of the line, and is inserted in any | 
suitable fixed object, when the line may be unrolled 
and used in the usual way. The eye serves to re- 
|eceive an awl or blade of a knife, when it is imprac- 
|ticable to employ the hook. The metal band form- 
ing the edges of the casing is bowed outward and then 
bent under or returned upon itself at one side of the 
opening (Fig. 2) to form a rounded support for the 
hook when the line is wound up; and upon the op- 
posite side of the opening there is a beveled lip under 




















MACKENZIE’S OUTLINING TOOL. 





| chambers and held by the plates. The edge of the tool 
is then placed upon the surface of the frame or other 
| object whose outline i‘ is desired toobtain. By means 
of the small bar, the plates are then moved to release 
|the plungers, whose springs will forec them into con- 
tact with the surface against which the tool is held. 
The plates are then moved back as far as they will go, 
which will permit suitably arranged friction blocks to 
press upon the plungers and hold them firmly in the 
positions they occupy. The tool is then removed 
from contact with the surface, the exact outline of 
| which will be given by the outer ends of the plungers. 
This outline can be easily transcribed to a door, panel, 
frame, or other object, which can be easily dressed to 
| match. 
| This invention has been patented by Mr. Robert A. 
MacKenzie, of 170 East 5ist Street, New York city. 


Oe 

In Pesth, Hungary, dynamite has been successfully 
used for driving piles. An iron plate 15 inches in di- 
ameter and 3%4 inches thick is placed in a perfectly 
horizontal position on the pile to be driven. A dyna- 
mite cartridge, in the form of a disk, containing 174 
‘ounces of dynamite, is placed on the iron plate and 
exploded by electricity. 





ciel 2 


FOUNTAIN’S TAPE MEASURE. 











6° 


Scientific American, 





A Remarkable Drainage Enterprise. 

The Russian Government is engaged in one of the 
most extensive drainage enterprises ever undertaken in 
any portion of the world. ‘The location is what is} 
known as the Pinsk Marshes, in the southwest of Rus- 
sia, near the borders of Galicia. This region is so ex- 
tensive as to secure special designation in the ordinary 
map of Europe, and, in point of area, is very much | 
larger than Ireland. The marshes have become famous 
in Russian history as a refuge of all manner of romantic 
characters, and have remained an irreclaimable wilder- 
ness up to within the last two or three years. 

In 1870 the Russian Government first took in hand | 
seriously the abolition of this wild expanse, owing to 
its being perpetually more or less submerged and cov- | 
ered with a jangle growth of forest, preventing not 
only communication between the Russian districts on 
either side, but also between Russia and Austro-Ger- | 
many. A large staff of engineering officers and several 
thousand troops were draughted into the region, and | 
these have been engaged upon the undertaking since. | 
Up to the present time, about 4,000,000 acres have been | 
reclaimed by means of the construction of several 
thousand miles of ditches and canals, so broad as to be | 








FLEXIBLE SCRAPER. 

To the end of the handle is secured a concave board, 
having its opposite edges curved. To the back of the 
board are secured metallic sockets for receiving braces, 
which are held in sockets secured to the handle. This 
construction insures both strength and lightness. To 
the coneave face of the board is attached an oblong 
sheet of rubber, whose edges project beyond the edges 
of the board, so that when the scraper is used only the 
rubber will be presented to the floor or surface being 
cleaned. By applying the scraper to the floor at the 
proper angle, the entire edge of the rubber sheet will 
be brought in contact with the floor, and as the scraper 
is moved forward its concave form will cause it to re- 





navigable for barges of several hundred tons burden. | 


Just now the engineers are drawing up the programme 
for next year, which comprises the drainage of 350,000 
acres by means of the construction of 120 miles more of 
ditches and canals. 

Of the 4,000,000 acres already reclaimed, 600,000 acres 
consisted of sheer bog, which has been converted into 


good meadow land; 900,000 acres of ‘‘forest tangle,” | 


which have been prepared for timber purposes by cut- 
ting down the underwood and thinning the trees; 
500,000 acres of good forest land—forest oases in the 
middle of marshes—hitherto inaccessible, but which 
have been connected more or less by navigable canals, 
and thereby with the distant markets; and finally, 
2,000,000 acres have been thrown open to cultivation, 
120,000 acres of which have already been actually occu- 
pied. Besides making the canalsand ditches, the engi- 
neers have built 179 wridges, bored 577 wells from 20 ft. 
to 80 ft. deep, and have made a survey of 20,000 square 
miles of country hitherto unmapped. When the task is 
finished, Russia will have effaced from the map of 
Europe one of the oldest and toughest bits of savage 
nature on the Continent. From an engineering, geologi- 
eal, and scientific point of view generally, the work is 
one of special interest. 
oo 
PENDANT STEM FOR WATCHES. 

The stems of self-winding aud hunting-case watches 
are usually held in place in the pendant by a screw en- 
tering a circumferential groove in the stem, or a 
grooved collar placed on the stem. Both the screw and 
collar are apt to become worn, and the screw being small 
is weak and liable to be broken. In the construction 
shown by the three left-hand views of the annexed en- 
graving, the pendant is internally threaded to receive 
a collar, into which fits the stem, which passes through 
the pendant to the winding and setting mechanism. 
The collar is provided with notches in its outer and in- 
ner surface, to receive pins passing through and pro- 
jecting from the stem. The stem may be freely turned 
to wind or set the watch, as the pins are normally out 
of contact with the collar. The collar is carried to its 
place by bringing the upper pin into engagement with 
its notch, and may be removed by bringing the lower 
pin into contact with its own notch. In both cases the 
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SCHIMMEL’S PENDANT STEM FOR WATCHES. 


stem and collar will turn together to screw or unscrew 
-the collar. 

In the construction shown in the right-hand view, 
the stem is formed with an enlarged part, beveled upon 
each side, and encircling which is a split steel ring 
which enters a recess formed in the threaded collar. 
Normally, the enlarged part of the stem is below the 
ring, so that the stem may be used for winding the 
watch. When the enlarged part has been pulled through 
the ring and rests above it, the device is arranged for 
setting the watch. It will be seen that this construc- 
tion, while being strong and durable, prevents the en- 
trance of dast or moisture to the interior of the watch. 

This invention has been patented by Mr. F. W. 
Schimmel, of Murray, Idaho. 














KAELIN’S FLEXIBLE SCRAPER. 
tain most of the water it gathers up, and to carry it 
forward. 

This invention has been patented by Mr. Albert J. 


Kaelin, whose address is Germania House, Houston, 
Texas. 
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A New Submarine Boat. 


The question of submarine warfare would appear to 
be advanced an important stage by a new submarine 
torpedo boat which was lately tried in the West India 
Docks, London. The great problem for solution in this 
class of boat is a simpleand ready méans of effecting 
submersion quickly and of again rising to the surface 
as frequently as may be desired. Many attempts have 
been made to compass this object by means of screws, 
inclined planes, water compartments alternately filled 
and emptied, and other contrivances. The present in- 
vention, however, involves none of these principles. 
The principle upon which the immersion and emersion 
of the new boat depend is simply that of displacement. 

While lying on the surface, the boat has a given 
amount of displacement. To effect immersion, this dis- 
placement is reduced ; and when it is desired to raise 
her to the surface again, the displacement is increased. 
A fair analogy is that of a telescope dropped into the 
| water when extended for use, in which condition it will | 
float for agiventime. If dropped into the water closed ‘ 
up, it will straightway sink tothe bottom. The idea of 
utilizing this principle originated with Mr Andrew 
Campbell, and was worked out in practice by him in 
conjunetion with Mr. Edward Wolesley and Mr. C. E. 
Lyon, and the vessel in which the joint ideas of these 
gentlemen have been embodied has been built by 
Messrs. Fletcher, Son & Fearnall, of Limehouse. 

This boat is cigar-shaped, and pointed at both ends, 
being 60 ft. long and 8 ft. in diameter amidships, ex- 
clusive of a slightly raised central deck. Her displace- 
‘ment when fully immersed is about 50 tons. She is 
built of 3g in. Siemens-Martin steel and is driven by 
| twin screws, the motive power being electricity, which 
| is supplied from a storage battery to motors of 45 horse 
power. Electricity also supplies light, when submerg- 
ed, by means of glow lamps. Air under pressure is 
stored on board, and there is accommodation for a three 
days’ supply ; the electrical batteries also have a simi- 
lar storage capacity. The electrical machinery has 
been designed by Mr. Graydon Poore, and supplied by 
Messrs. Lewis Olrick & Co. 

When lying on the surface of the water, a depth of 
only about ten inches of the cental upper portion of the 
boat is visible above water line, and this is surmount- 
ed by a steel conning tower about 12 in. high and 15 
in. diameter and pierced with four sightholes. En- 
trance and exit are obtained by means of a manhole on 
the deck, which is secured with a watertight joint, and 
there is room for six persons in the central portion of 
the boat. Displacement is increased or reduced by 
means of cylindrical chambers which are projected or 
withdrawn telescopically from the sides of the vessel, 
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Charles Beresford, with others, went down in her, 
| Lord Charles expressing himself very strongly as to 
the value of this new vertical maneuvering power. 
| The boat was many times submerged to the bottom of 

the dock, about 17 ft., and brought to the surface again 
on a perfectly even keel. She was also propelled a 

short distance, connection being made with the bat- 

| teries by hand, but as the motors were coupled up with 
the current, nothing further was attempted. The area 
for a run, Moreover, was too circumscribed, there be- 
ing a number of vessels lying in the docks, which would 
have impeded progress. 

The main application of the system would appear to 
lie in the direction of submarine warfare, although it 
is not intended that it shall subserve this purpose ex- 
clusively, as the inventors have designed arrangements 
for applying it to all classes of submarine operations in 
lieu of the diving bell. It is also to be observed that, 
although only applied to a 60 ft. boat, this size in no 
| way indicates a limitation of the principle, which can 
be applied to any sized vessel. The present dimensions 
| were only adopted because they correspond to those of 
| a second-classtorpedo boat. The invention appears to 
be one of much merit, and well worth the attention of 
the government, which it will doubtless receive.—Lon- 
don Times. 
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A Pocket Camera, 


An English paper says Councilor W. J. Lancaster, of 


| Colmore Row, London, has a very remarkable photo- 
| graphic apparatus, to be used for detective purposes 
|or ordinary portrait photography. The apparatus is 
/inelosed in a watch case, which opens in the ordinary 
|manner by means of a spring. As the case opens, a 
|miniature camera shoots out for a moment, shuts up 
again, and the thing is done. 
| be used for the camera are miniature dry plates, and a 


The sensitive plates to 


store of these is to be carried by the operator in a 
specially prepared locket to hang on the watch chain. 
We understand that the miniature apparatus’ has been 
very eagerly weleomed by the detective police, and 
that the authorities at Scotland Yard have decided to 
make extensive use of it. A detective who wishes to 
secure the portrait of a suspected character will only 
have to get close to his subject, and pretend to pull 
out his watch and look at the time, and the features 
will be registered. We may mention that for the sake 
of experiment, accurate and “speaking” likenesses were 
taken of a large number of thé persons who mixed in 
the crowd at the recent Socialists’ meeting. 
ee 
IMPROVED CULTIVATOR. 


When grain is planted by the so-called ‘‘ combined 
lister and drill,” the listing forms a ditch or furrow 
several inches deep, in which the seed is deposited. | 
The drawback to this listing is due to the fact that 
close to the edges of the furrow on each side, a row 
of weeds springs up, which, with ordinary cultivators, 
it is impossible to exterminate, and at the same time 
cultivate the soil at the bottom of the furrow. The 
object of the invention here shown, which has been 
patented by Mr. Daniel M. Bourne, of Cool, Kansas, 
is to provide a shovel that will cultivate the bottom 
of the furrow, and at the same time trim the edges of 
the furrow. The cultivator plow point, or shovel, is 
provided with a cutter extending obliquely upward 
and standing above the plow proper, so that while 





BOUBNE’S IMPROVED CULTIVATOR. 


the point enters the furrow, the cutter trims the 
side of the furrow above the point. The point may 
‘be rounded or beveled to bring it to a sharp point, 
and the plow may be made with a shank or be bolted 
to a separate shank. The wing or cutter extends up- 
ward obliquely from the main shovel point, and is 
slightly twisted to clear itself of trash. Its upper end 
stands slightly inrear of the body of the shovel, so 
that the contact of the cutter with the side of the 
furrow will cause a slight down draught and make 
the shovel penetrate the soil, and tend to steady the 





and by this simple means she can be made to rise or 
fall in the water, slowly or quickly, at the will of those 
in command. 

This was amply demonstrated recently, when Lord 





cultivator. The shovel can be attached to either a 


| riding or walking cultivator, and has nothing to do 


with any outside shovels, as the operator can use any 
kind he desires or can take them entirely off. 
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A Bemarkable Family of Snakes. 
To the Editor of the Scientific American: 

I have fifty-six copperhead snakes in a quart bottle, 
that were taken from the old snake by Mr. Doug- 
las Bird last summer. Each of the fifty-six was in- 
closed in a sack by itself, and was attached to the 
snake bed by astring. They were alive when cut out, 
one hour after the dam was killed. I have also the 
skin of the old snake, which measured 4}¢ feet. 

The umbilicus is still to be seen attached to several 
of the snakes in the bottle. They are each 9 inches in 
length. 

Mr. Bird is a man of truth. Now, if you have a true 
snake story of greater magnitude, I should like to 
have it. 8. E. Hampton, M.D. 

Milton, Ky., Dee. 6, 1886. 

Destructive Effects of Nitro-Glycerine, 

To the Editor of the Scientific American: 

In your issue of Dec. 11 appears an article headed 
“Destruction by Nitro-Glycerine Explosions,” copied 
from the New York Zimes. Itis well enough for the 
daily press to print such absurdities, but the ScrENTI- 
ric AMERICAN should not lend its columns to the 
propagation of anything but the truth. It is hardly 
necessary to specify any particular part of the above 
article, as the whole thing is a tissue of falsehoods. A 
nitro-glycerine explosion cannot cause annihilation of 
human bodies, horses, magazines, ete., as therein 
stated. It is true that a man’s body is often reduced 
to minute atoms, but the debris will cover the ground 
for a large space all about, and it is impossible to 
gather it together. 

I have seen a numberof explosions, and in the winter 
as well as the summer. That the snow or ground 
remained pure and spotless in any case, after such an 
explosion, is false. 

I was on the ground within ten minutes after a 
-nitro-glycerine explosion that happened in the woods 
near Aiken, this county, about four years ago. A 
shooter was driving along the road with a sleigh load 
of 60 quarts of the explosive. From some means or 
other, the stuff went off. There was a hole about three 
feet deep and four feet square blown in the frozen 
ground. The horses were hurled forward about twen- 
ty-five feet, and their hind quarters were driven fér- 
ward into their bodies. Nothing remained of the sleigh 
but splinters, and those were very small. A part of 
the tongue, with one of the whiffletrees, was still con- 
nected by the harness to the horses. Of the unfortu- 
nate driver, we picked up probably thirty pounds of 
flesh and bone. Several trees were chopped down to 
secure small portions of his remains. His face was 
intact, but there was nothing left of his skull; but 
the ground for an area of several acres was covéred 
with the blackened portions of the wreck, interspersed 
with darkened blood stains, that showed out clearly 
from the snow. 

August 27, 1885, a nitro-glycerine factory was blown 
up, just beyond the city limits. Twenty-three hundred 
pounds of the explosive were destroyed. The wreck 
was complete. A horse was killed, and his body was 
blown several yards, but it was not annihilated. Sev- 
eral heavy iron safes were turned over, but they were 
not removed from human vision. Where the factory 
had stood was a large hole in the ground, and a space 
of about twenty acres covered with kindling wood. 
There was a score or more of the heavy iron drums in 
which acid is transported, scattered about. None of 
them was annihilated. I can cite a dozen more cases 
if necessary. A. L. 8. 

Bradford, Pa., Dec. 11, 1886. 

rt 8 te 
Gas for Ocean Steamers, 
To the Editor of the Scientific American : 

Should the supply of natural gas prove inexhausti- 
ble, there will be no limit to its uses or applications. 
Its special adaptation to the iron and glass industries is 
a recognized fact of industrial economics, and a wider 
range of service is contingent only on a reasonable ex- 
pectation of its continued availability. 

Among the more immediately promising opportuni- 
ties for the utilization of this natural product, that of 
its application to the propulsion of ocean steamers ap- 
pears as the most prominent. The space required for 
the storage of coal is useless space, so far as profit is 
concerned ; and the expenditure of power in carrying 
the source of power is indeed very heavy. 

The Oregon required storage for 3,800 tons of coal— 
3,000 for actual use and 800 for contingent supply ; 
fully, if not more than, half her actual tonnage. What- 
ever plan or device tends to the cheapening of steam 
production, without increasing risk or danger, must 
attract the attention of practical men with a view to 
its timely adoption. 

One invention prepares the way for another, and the 
larger use of most substances and appliances means 
the increased production thereof at reasonable cost. 
The compression of gases is a recent accomplishment of 
science which carries with it the possibility of a con- 








Scientific American. 











7 








stantly increasing use ; and one of the most easily ap- 
plied and practical uses of the. process is the compres- 
sion of natural gas in appropriately made cylinders, 
under such pressure as will insure safety and yet ren- 
der the cylinders easily handled. 

Then with suitable appliances to control the flow 
of the compressed fuel, these cylinders could be stored | 
in proper chambers on the vessel, and, under the 
charge of the engineer, this newer heat producer could 
show its marvelous use and power in driving the steam- 
ships across the ocean, and that, too, with a maximum 
of cleanliness and comfort to the passengers, besides 
insuring a very greatly increased profit on account of 
the much larger quantities of freight carried, the coal 
bunkers being utilized for freight space. 

If the natural gas has done as much for certain | 
branches of industry as is claimed that it has, it does 
not seem unreasonable to argue, by analogy at least, 
that there is a future for it as a compressed fuel, pre- 
mising, of course, that the cost of such compression be 
reduced to the smallest figure by improved and cheap- 
ened and reliable processes. W. L. KELLER. 

Baltimore, Md. 

———___—_——__ —3+64+-2e__—_— --. 
How to Cast a Box on a Shaft, 
To the Editor of the Scientific American: 

To cast a box on a shaft or mandrel, warm the shaft 
(and box if practicable), take a piece of ordinary writ- 
ing paper and cut tothe length of the box and wide 
enough to just reach round, oil well, and wrap around 


shaft, and have lap come on. side where the box will | 


come apart; then wind the paper with a piece of com- 
mon wrapping twine, in the form of a cone screw, say 
on a box 6 inches long about ten times, and fasten the 
ends by tucking them under another coil. 

No. 2.—Proceed to put on cap, and pour as in other 
methods. When the box’is made and the shaft taken 
out, you will find a good box, and the twine has made 
a spiral groove in the box, running from end to end, 
giving the oil a chance to pass through the box. In 
making a loose pulley, proceed asin casting a box. 
Always oil the paper. A. P. HYDE. 
Oxford, Chenango Co., N. Y., Dec. 14, 1886. 





Two New British War Ships. 


The second of the new class of belted cruisers which 
has been built by the Palmer Shipbuilding and Iron 
Co., Jarrow, for the English Government, was suc- 
cessfully launched on the Tyne on Nov. 25, in the pres- 
ence of a large concourse of spectators. As the vessel 
left the ways she was christened the Undaunted by 
Lady George Hamilton, amid the cheers of the on- 
lookers. The construction of the Undaunted is similar 
to that of the Orlando, which was launched from 
this‘yard on August 23 last. The principal charac- 
teristics of this type of vessel are a high attainment of 
speed with great defensive power. 

The following is a general description of the vessel : 
Length, 300 ft.; breadth, extreme, 56 ft.; depth, mould- 
ed, 37 ft.; normal draught, 21 ft.; displacement, 5,000 
tons; indicated horse power, 8,500; estimated speed, 
19 knots. The armor is compound, or steel-faced, and 
consists of a belt 200 ft. in length extending from 1 ft. 
6 in. above the water line to 4 ft. below. This belt is 
10 in. in thickness, and is backed with 6 in. of teak, 
secured in steel plating 1 in. in thickness. On a level 
with the top of the belt there is a protective deck | 
formed of 2in. of steel plating. Beyond the belt at} 
both ends the deck is inclined downward to an angle of | 
30°, and is 8 in. in thickness. All openings in this deck 
are fitted with either armor shutters or shell proof 
gratings, and those necessarily open in action are also 
fitted with cofferdams. 

By means of the armor belt amidships and the pro- 
tective deck plating fore and aft, the whole of the ves- 
sel under this deck is rendered invulnerable to shot 
and shell, and forms an unsinkable raft in which are 
placed the engines, boilers, magazines, shell rooms, 
and steering gear. When in action, the movements of 
the machinery, the steering of the ship, and the firing 
of the guns are under complete control from the con- 
ning tower, a massive structare at the fore end of the 
vesse]. The lookout men in this tower are protected 
by 12 in. of steel-faced armor, and all the communica- 
tions to engine rooms, magazines, steering wheels, etc., 
pass through a tube of steel 8 in. thick. The stem, which 
forms a ram, is exceptionally strong, and is well sup- 
ported by the framework of the vessel and the pro- 
tective deck. The ram, sternpost, and propeller 
brackets are each of cast steel, manufactured by 
Messrs. Spencer & Sons, of Newburn. The hull is built 
of Siemens-Martin steel, and is divided into over 100 
watertight compartments. 

Sir C. M. Palmer, M.P., said the Undaunted belong- 
ed to a class which was a new departure, to meet the 
requirements of the empire. She would have a speed 
which would exceed that ofalmost any privateer that 
might be employed against the merchant shipping of 
the country, although they must not rest content with 
a speed of 18 or 19 knots while they had merchant 





Messrs. Robert Napier & Sons, Govan, for the British 
Government, was launched on Nov. 25. The Australia 
is one of five belted cruisers ordered in April, 1885. 
The building of two, the Australia and the Galatea, 
was intrusted to Messrs. Napier & Sons ; two, the Or- 
lando and the Undaunted, were ordered from Palmer's 
Shipbuilding and [ron Company (Limited), Jarrow-on 
Tyne; and the fifth was ordered from Earl’s Shipbuild- 
ing Company, Hull. The Australia, like her sister 
ships, is 300 ft. long between perpendiculars and 56 ft. 
in extreme breadth. The draught of water under or- 
dinary circumstances will be 19 ft., and at this draught 
the displacement will be 5,000tons. This may at times 
be increased to 6,000 .tons when a full supply of coal is 
shipped. ’ 

It is expected that the vessel will have a speed of 18 
knots per hour. The engines which are to be fitted on 
board, and have been designed by Messrs. Napier, are 
of the triple expansion type, working twin screws, and 
will indicate 8,500 horse power, the working pressure 
being 130 1b. It may be interesting to mention that 
when tenders were asked for vessels of this class, com- 
pound engines of 7,500 horse power were specified ; but 
Messrs. Napier proposed as an alternative scheme to fit 
triple expansion engines on board, and undertook to 
develop 8,500 horse power, and that without taking up 
any more room in the ship or inereasing the collective 
weight of the machinery and coal. 

The Admiralty accepted this proposal, and carried 
it out in the other ships of the class. The result will 
be to increase the speed by about a knot per hour, 
while less coal will be consumed. The boilers are of 
the double ended multitubular type, and have corru- 
gated flues. The armament will consist of two very 
long range 9144 in. Armstrong guns, ten 6 in. guns of 
the same class, all mounted on central pivot Vavasseur 
mountings, eight 6 pounder and eight 3 pounder quick 
firing guns, also six torpedo impu'se tubes, The two 
striking characteristics of the ship are her high rate 
of speed and length of gun, or range of fire. These 
qualities would generally enable her to overtake an 
enemy or to avoid one altogether if too heavy metal 
for her, or using her great speed she might keep the 
enemy within range of her big guns while she herself 
was beyond the enemy’s fire. Every safeguard has 
been adopted to shield her from the enemy’s fire and 
to prevent hér from sinking. She is divided into about 
130 compartments or cells. The engines and steering 
gear are all under the water line, and are protected 
| from debris and .from dropping fire by a2 in. thick 
steel deck extending the whole length of the ship. 
The water line of the ship is protected by an armor 
belt 10 in. thick, steel-faced, strongly supported by 
teak and steel backing, and capable of resisting a shot 
or shell from 10 in. guns. 

Ataluncheon which followed, Mr. A. C. Kirk, the 
head of the firm ef Messrs. R. Napier & Sons, said the 
ship that had just been launched was a formidable ad- 
dition to the British Navy. It was a matter of con- 
gratulation, he thought, to the country that a private 
firm should be able, without any effort, to advance 
such a vessel to its present stage of completion, includ- 
ing the testing of 182 watertight compartments and 
the testing of 500 tons of armor plate, within a period 
of about 20 months. Had it been necessary, it could 
have been done in even less time. The Admiralty, in 
preparing this design, had succeeded in combining the 
conflicting qualities of a warship in arare degree— 
namely, offensive and defensive power, a large range 
of action, with a high rate of speed. The Australia 
was the fifty-first war ship which had been built by 
the firm. 
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A Note on Watering Potted Piants, 


In the operation of watering potted plants, per- 
sons not practically familiar with plant culture are 
apt to make serious mistakes. Cultivators find by 
experience that an excess of water at the roots is very 
injurious to almest all plants, and hence it is usual 
to direct that great caution be used in the applica- 
tion of water, especially in winter. The result is 
that frequently the opposite extreme is fallen into, 
to the great injury of the plants. From the moment 
that the soil becomes so far dried that the fibers of 
the roots cannot absorb moisture from it, the supply 
of the plant’s food iscut off, and it begins to suffer. 
Some plants can bear this loss of water with more im- 
punity than others; some again, and the heath 
family among the rest, are in this way soon destroyed. 
The object in watering should be to prevent this 
stage of dryness being reached, at least during the 
time a plantis growing, and at all times in the case 
of those of very rigid structure ; at the same time, that 
excess which would sodden the soil and gorge the 
plants is also avoided. Within these limits the most 
inexperienced persons may follow -sound directions 
for the application of water with safety. But when- 
ever water is given to pot plants, enough should be em- 
ployed to wet the soil thoroughly, and the difference 
between plants that require less or more water should 
be made by watering more or less frequently, and not 
by giving greater or less quantities at one time.— 








ships performing 20 and 21 knots. 
Her Majesty’s belted cruiser Australia, built by 


Farmer's (Lrish) Gazette. 
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THE LEIXOES BREAKWATER, PORTUGAL. 

One of the most striking mechanical works is 
the great crane Titon, which is now at work 
in the pert of Leixoes, Portugal, employed in 
placing the artificial stone blocks, 50 tons wei¢ht 
each, for the construction of the breakwater. 
‘* Nothing is more imposing,” says a spectator, 
‘‘ than to see this extraordinary machine trans- 
ferring itself along the rails, swinging in all di- 
rections, raising enormous blocks of stone, and 
sinking them slowly in the ocean to construct 
the walls of this remarkable mole.” 

The larger arm of the crane measures 46 meters 
from the axis of the machine, and the shorter 
22%4 meters, making a total length of 68° me- 
ters. Its height from the center is 544 meters, 
and at the extremities 0°81 of a meter. It has 
a counterweight consisting of solid masonry. It 
rests upon a circular tower, and turns upon 16 
wheels of steel, in groups of 4. The vertical 
axis gives lateral movement to this enormous 
apparatus. The superior part rests upon 382 
wheels, arranged in groups of 8, which run .upon 
steel rails. Mounted upon 
the rear arm are two steam 
engines, of 50 horse power, 
which work the machiuery of 
the crane. Its total weightis 
450 tons, and the larger arm 
has sufficient strength, as we 
have said, to place and move 
blocks of 50 tons a distance 
of 27 meters, requiring for 
this operation, after the stone 
is fastened, 16 minutes 20 sec- 
onds from the time it is at- 
tached to the chains. 

Our engraving represents 
the crane at work upon the 
mole. It was constructed by 
the Fives-Lille Co., France. 
Our engraving is from La 
Ilustracion Espanola y Ame- 
ricana, 
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ROLLING PLATFORMS AND 
AEMOR-CLAD BATTERIES, 
The form cf battery de- 

scribed in the following arti- 

ele is in accordance with the 
plans of Commander Mongin, 
in which he proposes the use 
of a platform rolling over an 
iron track, The project that 
he has studied admits of the 
putting in battery of a 6 inch 
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Fig. 2.—ROLLING ARMOR-CLAD BATTERY. 


De Bange gun, mounted upon a siege carriage 
and provided with a hydraulic brake. The 
platform properly so called is, as he explains 
it, essentially formed of a frame composed of 
four iron plate and angleiron girders, which in- 
tersect each other in pairs at right angles, and 
the extremities of which are connected by a 
cover of iron plate (Fig. 1). 

This frame is provided with a circular chan- 
nel, likewise of plate and angle iron, whose cen- 
ter is the virtual pivot of the carriage. Exter 
nally to this channel, the platform is covered 
with striated iron plate, and internally with a 
wooden floor. In the channel there moves a 
cast steel ring, which is centered by a system of 
guide wheels, and rests upon the bottom of the 
channel through the intermedium of five roll- 
ers, two of which are under the wheels of the 
carriage, one under the butt end, and the two 
others at equal distances from the preceding. 
When the carriage is in battery, the two wheels 
and the butt bear upon the ring, thus permit- 
ting of quickly giving the piece every possible 
direction of aim in a horizon- 
tal position. The platform is 
supported by four pairs of 
wheels, the axles of two pairs 
of which are at right angles 
with those of the other two. 
Owing to a very simple me- 
chanism, it is possible, at will, 
to make each of the wheels 
bear upon the rail that cor- 
responds to it, or to raise it 
a few fractions of an inch 
above it. 

From such an arrangement, 
it results, in the first place, 
that the direction of the plat- 
form can be changed on a 
crossing of two tracks at right 
angles, and consequently can 
be easily moved about at the 
bottom of a trench ; and, see- 
ond, that it possesses great: 
stability at the moment of 
firing, although maneuvered 
on a system of ordinary rail- 
way tracks spaced five feet 
apart. 

The positions for firing are 
marked upon the main track 
by a small crossing analogous 
to that for the change of di- 
rection. When the piece is 
to be fired, the entire eight 
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wheels are put in action at the same time, thus pre- 
venting the whole from getting out of true, giving the 
affair a wide and solid base, and preventing the car 
from recoiling. As the car, carriage, and gun, as a 
whole, do not weigh any more than a heavily loaded 
railway ear (40,000 Ib.), it requires but a few men to rap- 
idly move the system over an iron track of the ordinary 


type. 
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“The organization proposed by Commander Mongin 
.onsists of an ordinary railway running parallel with 
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The first experiments on a rational use of armor-clad 
batteries, movable upon rails, were made in,the siege of 
Paris. Since then the question has been the subject of 
serious study, especially on the part of Commander 
Mongin. This high officer now proposes rolling armor- 
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clad batteries that may be said to be indestructible. | 
He thinks that the adoption of a system of trains of 
guns thus protected would permit of greatly reducing 
the artillery materiel necessary for the armament of 
detached forts. 


Sk. 


sion springs, affixed to the flooring of the battery. This 
flooring consists of two sole bars connected at their ex- 
tremities, and between the axles, by ten small cross 
| girders, which are themselves connected in pairs in the 
| direction of the longitudinal axis of the flooring by ten 
struts. The whole, which is of plate and angie iron, is 
covered with a floor consisting of iron plates juxta- 
| posed and carefully riveted to the sole bars, girders, 
| and struts. 

Two end panels and two intermediate stays divide 





\ 


H 
y iF 

















the general direction of the forts of an intrenched 


20 ¥ 20 
THE STEAMSHIP GREAT EASTERN. 


The battery of which he has formed a project may 


| the battery into three compartments, each containing 


camp, along the glacis and beneath the fire of the gorge | be considered, as a whole, as a hollow girder, iron clad | one gun. The armor in front consists of two 16 in. 


facings. Starting from the points where it was not 
covered by the masonry of the fort, this track would 
follow a sort of siege trench with a nearly horizontal 
bottom. An investment of gabions and hurdles toward 
the interior would sustain aglacis having an easy slope 
and provided with an abatis. Here and there (at inter- 
vals of 15 or 20 yards, for example) the main track 
would be provided with a crossing to permit of putting 
a movable gun in battery upon it. Near by, there 
would be a small siege magazine, built under the 
glacis. ; 

When necessary, the materials of the abatis would 
be separated at the right of these firing places, so as to 
allow the enemy’s works to be seen plainly without 
those inside exposing themselves. Thus established 
in such positions, the artillery would enjoy all the ad- 
vantages of the attacking batteries. Like the latter, it 
would show nothing but the guns themselves. Again, 
the enemy might not be able to recognize its location 
except by observing the cloud of smoke due to the fir- 
ing. The gunners would not have to fear the bursting 
of shells on the talusof the parapets, and most of the 
enemy’s projectiles, which did not directly touch the 
material, would pass beyond without producing a use- 
ful effect. When the besieger had succeeded in regu- 
lating his firing in an alarming manner, these movable 
pieces would be run 40 or 50 yards to the right or left, 
thus obliging the enemy to modify his aim at every 
instant. 

If the form of the ground did not permit of excavat- 
ing along trench in a straight line without its being 
taken by a raking fire, it would be broken up into an 
embattlemented form, whose rectangular parts would 
be covered with high traverses of a symmetrically ir- 
regular shape. 

Finally, it must not be lost sight of that the carriages 
employed permit of an indefinite field of fire in a hori- 
zontal direction, and that they might, should occasion 
require it, be turned about and strongly support the 
firing of the fort should the enemy attempt a coup de 
main on the gorge. 

Instead of continuing the track along the entire 
length of the attacked forts, merely 200 or 300 yard sec- 
tions might be constructed to the right and left of the 
latter, and batteries of movable pieces be thus created 
that would advantageously replace the armed, annex- 
ed batteries of stationary guns. 

There is no doubt that a gun which ean be shifted as 
soon as the enemy’s fire is regulated is capable of pro- 
ducing as great an effect as three guns occupying a 
stationary position, or, in 
other words, that such a 
gun will finally reduce 
three guns of the enemy to 
silence, 

Moreover, it is’ possible 
to combine the two means 
of resistance to the fire of 
the enemy’s artillery, that 
is to say, mobility in a 
horizontal position and 
armor plate protection. 


Hence the idea of armor- 
clad rolling batteries, which 
Was carried out for the first 
time in France toward the 
end of the year 1870. 


| on four of its sides, and externally capable of enduring 


| heavy blows without being disturbed. This girder is | 


fixed upon a strong flooring supported by_ nine sus- 


whole (Fig. 2). The axles are of steel, and are provided 
with iron wheels 3'4 ft. in diameter, having hard steel 
rims 2 in. thick. Their 8 in. journals are provided with 
cast steel grease boxes, connected with 25 ton suspen- 
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CURIOUS GROWTH OF TREE (/rawxinus excelsior). 





pended axles that permit of a side movement of the | 


thick plates of rolled iron connected all the way up by 
a mortise joint, and containing three embrasures at a 
| minimum distance apart of 13 ft. from axis to axis, 
which are provided at the top and throughout their 
entire length with a rabbet 6 in. in depth. The prime 
| cost of an armor-clad rolling battery amounts to but 
| $80,000—a sum to which must be added the cost of three 
6 in. guns, 

These batteries may be advantageously employed 
during the course of the operatian of defending the 
enciente of a place or the intervals between the forts of 
an intrenched camp. They are likewise of a nature to 
constitute the elements of a siege park of great power. 
It is even permitted us to foresee the coming of the 
day when they will make their debut upon our fields 
of battle.—La Nature. 

- + 0 
CURIOUS GROWTH OF TREE (Fravinus exceisior). 

In this country the artificial training of shrubs and 
tiees has not attained that degree of perfection that is 
observed in the countries of Europe. This is due pro- 
bably to the fact that the gardens and parks abroad 
have been, many of them, kept in a most perfect state 
of cultivation for years, and even for centuries. Italy 
is especially noted for the beauty of form and design 
that has been imparted to the garden by the use of 
trimmed shrubs and hedges. This style of gardening 
has been extensively followed in nearly all the coun- 
tries of Europe ; and although there is no pretense at 
courting nature, this has, nevertheless, asserted itself, 
and age has added to this method a dignity which 
greatly heightens its original effect. 

At Versailles, at Fontainebleau, at the Imperial Gar- 
dens in Austria, and in Germany, this same style is to 
be found. In England, also, we observe the same 
effect, not so much in the public gardens as in the pri- 
vate parks. 

At Haddon Hall there are two quite celebrated box- 

wood trees, one representing a ship and the other a 
| peacock of heroic size. At Chatsworth, near by, there 
|are many curious shapes to be found. The tree shown 
lin the accompanying cut is at presentin the Jardin 
| d’Aeclimatation, in Paris. By examining the part near- 
est the ground, it will be observed that it originally 
consisted of five separate trees grafted together, which 
were successively divided and grown together again, 
| producing the curions loops and forms observable in 
| the illustration, which is a faithful delineation, taken 
| directly from a photograph of the plant itself. 
THE GREAT EASTERN. 
| This steamship. which for more than a third of 4 
century has remained the largest ever constructed, 
| was designed, about 1853, by the distinguished engi- 
|neer Brunel, for the trade between England and Aus- 
tralia. It was calculated that a ship eould be built 
having sufficient capacity to carry enough coal for the 
round trip in addition to a great many passengers 
and a paying cargo. She was built by J. Scott Rus- 
|sell at his works in Millwall, London, and was ready 
'to be launched in November, 1857, but could not be 
| moved until the following January. Even that early 
in her history her unlucky star assumed the ascend- 
jeney, and in all her subsequent wanderings seemed 
ever present. 

When launched, her cost was $3,831,520. 
| The Great Eastern is 692 ft. in extreme length, 8 
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ft. beam, and 27,000 tons actual capacity. She was 
built of iron, and double cased to about three feet 
above the water line. The motiye power consisted of 
eight engines, four for the paddle wheels, which were 
56 ft. in diameter, and four for the screw, 24 ft. in 
diameter. The cylinders of the paddle engines were 
74 in. in diameter by 14 ft. stroke; and those of the 
screw were 84 in. in diameter and 4 ft. stroke. The 
heating surface of the boilers supplying the paddle en- 
gines was 44,000 sq. ft., while that of the screw engine 
boilers was still larger. The united nominal horse 
power was 4,000: : j 

The first voyage to New York was made in 1860, and 
during the voyage she nearly averaged 336 miles per 
diem, or 14 miles per hour. Steam was carried at a 
pressure of from 15 to 24 pounds, and the total quan- 
tity of coal consumed was 2,877 tons. Since then her 
history has been strange and eventful, and the opinion 
we expressed in our issue of July 7, 1860, upon her 
visit to New York, has been most peculiarly borne 
out by the facts: ‘“* Although we cannot but regard the 
Great Eastern asa failure in payability, yet she is not 
so in a scientific sense. She is agrand experiment.” 

This ship, which, notwithstanding the many hard 
knocks she has received, seems to be in almost as good 
condition as when launched, now attracts attention 
because of the new use she is to be put to. For some 
time she has been exhibited at Liverpool, and has 
lately been taken as a ‘“‘show ship” to Dublin. It is 
to be hoped that this venture will prove more remun- 
erative than former ones ; it certainly should, since the 
vessel is well worth a long journey to see, and a criti- 
eal examination of her hull and machinery cannot fail 
to be both instructive and interesting. It is to be 
hoped that those in charge will brave the dangers of 
the Atiantic, and bring the leviathan once more to 
this country. 

ee ecnanen 
Simple Chemical Experiments, 

The following are given in The Chemist and Drug- 
gist, by way of suggestions to druggists in the pre- 
paration of a variety of salable articles for the holiday 


season. 
THE MAGNESIUM LIGHT. 


Directions.—Take hold of the end of the ribbon by a 
pair of pliers, and introduce the other end into a flame, 
when it will at once take fire and burn brilliantly. 

Material.—A piece of magnesium ribbon. ‘To be 
packed by putting in an ordinary oval pill box laid in 
cotton wool, and wrapped in blue paper, labeled the 
above, and charged 6d. a box. The chemist that puts 
it up to judge for himself the quantity of wire. 

INK AND WATER TRICK. 

The following in a box, with bill of directions, may 
be profitably sold for 1s. or 1s. 6d.: 3 packets labeled 
respectively Nos. 1, 2, and3. No.1 contains about 3 ss. 
fer. sulph. gran.; No. 2 about 3 j. tannin; and No. 3 
about 3 ss. acid. oxalic. pulv. 

Directions.—Take two decanters (preferably dif- 
ferent shapes, so as to avoid suspicion of changing) 
and fill them both with water. Introduce into one of 
them a smaili portion of No. 1 powder and the same of 
No. 2. This will form a black compound resembling 
ink. Into the other put another portion of No. 1 only, 
and shake till dissolved. This liquid will be clear like 
water. Now wrap upa pinch of No. 3 and the same of 
No. 2, each in a small piece of blotting paper (different 
colors, so as to prevent mistake), and conceal these in 
the palm of your hand. You are now ready for the 
trick. Step among the audience and explain that you 
have two bottles, one containing ink and the other 
water. This they may see for themselves. Now place 
the ink bottle at one end of the room, cover witha 
borrowed handkerchief, and, while doing so, contrive 
to slip in the blotting paper containing No. 3. Shake 
well, and let it stand covered. Go to the other end of 
the room and do the same with the “ water” bottle, 
slipping in No. 2 packet. On removing the covers, 
chemical action will have taken place in the bottles, 
and the two liquids will appear to have changed places, 
the ink bottle containing water and the water one ink. 
It is well to practice this trick several times in private 
before showing to an audience. 

GROWTH WITHOUT LIFE. 

A small bottle containing about 3j. cupric chloride 
in crystals, and a 4 oz. bottle filled with strong solution 
ef K.FeCy,. The two might be put in a cardboard 
ease (such as is used for proprietary medicines) with 
bill of directions, and charged about 1s. 

Directions.—Take a tumbler of water and put in a 
dessertspoonful of the solution. Mix by stirring, and 
then carefully drop in a crystal or two out of the small 
bottle and let the glass stand quite still for a few min- 
utes, when a beautiful) structure resembling brown sea- 
weed will grow up and soon fill the glass. A tall, nar- 
row jar is best to use, and the exact quantities can be 
best judged by practice. — 

TO CONVERT STEEL INTO COPPER. 

Dip the bright blade of a steel knife (or a piece of 

bright steel) into the solution supplied. In a few min- 


utes it will be found to be coated with copper. 
Contents of the Box.—%j. bottle solution of copper 
sulphate acidulated. 





AN INCREDIBLE FEAT. 

To take a coin out of water without wetting the 
hand. 

With the powder supplied well sprinkle the surface 
of the waterin which the coin is placed, or the hand 
may be rubbed over with the powder. In either case 
the hand may be dipped into the water without be- 
coming wet, and thus the coin may be removed. After 
performing the feat, a shake of the hand will disiodge 
the adhering powder. 

Envelope contains, in packet form, 3 ss. lycopodium 


powder. 
THE MAGIC WHIRLPOOL. 


Fill a small basin with hot water, and throw upon 
its surface a few fragments of the substance supplied. 
They will instantly acquire a rotary and progressive 
motion, which will continue for some minutes. Before 
the motion ceases drop on to the surface a little oil of 
turpentine. The floating particles will quickly dart 
away as if by magic, and will become almost stationary. 

Box contains % ij. camphor in small fragments. 

THE DANCING FIRE BALL. 

Directions.—Procure a stout and tolerably wide test- 
tube. Placein it a teaspoonful of the powder and heat 
over a spirit lamp. When it is liquefied and begins to 
boil, drop into it a piece of the charcoal about the size 
of a pea. It will immediately begin to glow, and will 
dance about on the surface of the liquid as if alive. 

Contents of the Box.—(a) 44 02. pill box (deep) con- 
taining powdered chlorate of potash ; (6) piece of char- 


coal, 
A LIQUID PRODUCED BY TWO SOLIDS. 


Directions.—Rub together in a dry mortar equal por- 
tions of the powders provided, and in a few minutes a 
blue liquid will be formed. 


Contents of the Bow.—Half ounce carbonate of am- 
monia powdered, 44 ounce blue vitriol powdered, or, 
omitting ‘ blue” in directions, 44 0z. sulphate of soda 
powdered, 4¢ oz. acetate of lead. 

THE FIRE EATER. 

Directions.—Cut off about an inch of the prepared 
string, wrap it ina piece of tow. Hold it in left hand; 
with right hand put more tow into the mouth, chew it, 
and appear to swallowit. Now take the handful in 
which is the string and put into the mouth, taking 
out at the same time, unobserved, the piece already 
chewed. Take a breath through the nostrils and 
breathe it out through the mouth. Repeat a few 
times and smoke will issue forth, and on opening 
wide the mouth it will be lighted up with a glow. 
When the mouth is shut and the tow pressed tegether, 
the fire goes out. : 

Contents of the Bow.—(1) A piece of thick string about 
¥ yard long, prepared by soaking in solution niter and 


drying ; (2) tow. Can be sold for 3d. 


? TRANSFORMATION LIQUID. 

Solution of caustic potass 1 0z., powdered nitrate of 
cobalt 1 drachm. 

Directions.—Mix the nitrate of cobalt with the caus- 
tic potass, when decomposition of the salt and precipi- 
tation of blue oxide of cobalt will take place. Cork 
the bottle and the liquid will assume a blue color, from 
which it will pass to a lilac, afterward, to a peach tint, 
and finally to a light red. 

THE MAGIC LIQUIDS. 

Tincture of litmus and sulphate of indigo, of each 
oz. in separate bottles. Label distinctly. 

Directions.—Pour a little of each into separate wine- 
glasses. Mix these two blue fluids together, and to the 
great astonishment of everybody, the result will bea 


beautiful red. 
ARBOR DIANZ. 


Being the materials for making a silver tree. 

Directigns.—Dissolve the crystals in the blue paper 
in a tablespoonful of water, and add the contents of 
the bottle to this solution and allow it to stand aside a 
little while, when it will form a silver tree in full 
growth. 

Materials.—3ss. of argent. nit. wrapped in blue 
paper and 3j.of hydrargyrum in a small flat bottle 
packed in aone dozen powder box in cotton wool. 
Label “Poison.” To sell at 6d. or 1s. a 

HOAR FROST SHRUB. 

_Ingredients.—In chip box, benzoic acid. 

Directions.—Place a sprig of rosemary, or any other 
garden herb, in aglass jar, so that when it is invert- 
ed the stem may be downward, and the sprig sup- 
ported by the sides of the jar; put some of the crys- 
tals on a piece of hot iron, invert the jar over the 
iron, and leave the whole untouched until the sprig 
becomes, by the deposited vapor, like hoar frost. 

MAGICAL TRANSMUTATIONS. 

Ingredients.—(1) Ground logwood chips; (2) ground 
alum, 

Directions.—Infuse the powder No. 1 in water, and 
when the liquor is sufficiently red pour it into a bottle. 
Then take three drinking-glasses and rinse one of them 
with strong vinegar; throw into the second a small 
quantity of powder No. 2, which will not be observed 
if the glass has been washed ; and leave the third with- 
out any preparation. If the red liquor in the bottle be 
poured into the first glass, it will appear of a straw 
color ; if into the second, it will pass gradually from a 





bluish gray to black, when stirred with a key or any 
piece of iron which has been previously dipped in 
strong vinegar. In the third glass, the liquor will as- 
sume a violet tint. 

TO MELT IRON IN A MOMENT. 

Ingredient.—Roll of sulphur. 

Directions.—Heat a piece of iron (a poker will do) to 
white heat, then apply the roll of sulphur. The iron 
will immediately melt and run into drops. This ex- 
periment is best performed over a wash basin of water, 
allowing the melted iron to drop into the water. 


CRYSTAL ROOM ORNAMENT, TO MAKE. 


Ingredients.—Sulphate of alumina, sulphate of cop- 
per, sulphate of soda, sulphate of potass, sulphate of 
iron, sulphate of zinc, sulphate of magnesia, of each 1¢ 
oz. in separate chip boxes. 

Directions.—Dissolve eac’ of the salts in warm water 
in a separate tumbler. When dissolved, pour all to- 
gether into an evaporating dish and mix well with a 
glass rod. Place the dish ina warm place where it 
eannot be affected by dust, and where it is not liable 
to be agitated. When evaporation has taken place, 
the whole will begin to shoot out into crystals. Their 
eolor and peculiar form of crystallization will distin- 
guish each crystal separately, and the whole together 
will display a very curious and pleasing appearance. 
Preserve carefully from dust. 


ARTIFICIAL CORAL FOR GROTTOES. 
Ingredients.-—Vermilion, 2 drachms ; pale resin, 1 oz. 
Direct these to be melted together. Have ready 

branches of twigs peeled and dried; paint them over 
with this mixture while hot. The blackthorn is the 
best branch for the purpose. Hold -these over a gen- 
tle fire, turning them round till they are perfectly cov- 


ered and smooth. 
SILVER TREE. 


Ingredients.—(1) Nitrate silver, 2 drachms ; (2) quick- 
silver, 1 drachm. 

Dissolve No. 1in ¥ pint of filtered water, and set the 
glass vessel containing the solution on the chimney 
piece where it is not likely to be disturbed. Now pour 
in No. 2; in a short time the silver will be precipitated 
in the most beautiful arborescent form, resembling 
real vegetation. 

TIN TREE. 

Ingredients.—(1) Muriate tin, 3 drachms; (2) nitric 
acid, 10 drops ; (3) piece of zinc attached to copper wire. 

Directions.—Put No. 1 into a glass vessel with suffi- 
cient water to three parts fill, then add No. 2, shake 
well until dissolved. Now place No. 3 through a cork 
and insert in solution so that no part shall touch top, 
bottom, or side of glass vessel. Let the whole rest quiet- 
ly for a short time. The tree will grow, and have a very 
lustrous appearance. 

LEAD TREE. 

Ingredients.—Sugar of lead, 14 0z.; zine fastened to 
a wire (copper or brass) twisted in the form of a spiral 
spring. From the center suspend a small porcelain 
doll with wire twisted round it. 

Place the lead acetate in a bottle of water, shake 
well, then thrust zinc and appendages into it, and cork 
securely. Ina few days,the tree will begin to grow, 
and produce a most beautiful effect. 


TO GIVE GHASTLY APPEARANCE TO COMPANY. 


Ingredients.—Mixture in bottle ; piece of tow. 

Composition of Mixture.--Salt, inf. saffron, spt. vin. 
methyl. 

Directions.—Dip a small piece of tow into the mix- 
ture, and ignite ina room of company, when the whole 
will have a very ghastly appearance. Extinguish all 
other lights in the room. 


CRYSTAL ORNAMENT. 

Ingredient.—Alum, 18 oz. 

Directions.—Dissolve in 2 pints of soft water by boil- 
ing it gently in a close tinned vessel over a moderate 
fire, keeping it stirred with a wooden spatula until the 
solution is completed. When the liquor is almost cold, 
suspend a small basket, ears of corn, moss rose, hya- 
cinth, or almost any vegetable ‘specimen, by means of 
a small thread or twine fsom a lath or small stick 
placed horizontaily across the aperture of a deep glass 
or earthenware jar, into which the solution is poured. 
The respective articles should remain in the solution 
twenty-four hours ; when they are taken out, they are 
to be carefully suspended in the shade until quite dry. 
The whole process of crystallization is best conducted 
in a cool situation. When the objects to be crystallized 
are put into the solution while it is quite cold, the erys- 
tals are apt to be formed too large ; on the other hand, 
should it be too hot, the erystals will be small in pro- 
portion. The best temperature is about 95° Fahr. 

CHAMELEON PICTURES. 

Put into small bottles, say 2 drachm, some bromide 
of copper, Muriate of cobalt, and acetate of cobalt in 
solution. Label distinctly. 

Directions.—Draw a scene on paper with bromide of 
copper. The trees stretching across the sky, and the 
snow-covered ground, may be changed to vernal beauty 
by heat. This is done by painting in the grass, foli- 
age, etc., in muriate of cobalt, and the blues—of the 
sky and water—in acetate of cobalt. These tints will 
be invisible until held before the fire. 
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ENGINEERING INVENTIONS. 


Analarm for railway trains has been 
patented by Mesers. George E. Carpenter and Albert F. 
Tucker, of Jersey City, N. J. Electrical connections 
are so made between each car of the train that the acci- 
dental separation of any of the cars will be signaled to 
the engineer, and also to the caboose,when used on 
freight trains. 


A railway tricycle has been patented by 
Mr. William Hayes, of Los Angeles, Cal. The inven- 
tion consists of a trailing wheel free to swing within 
certain limits, and without flanges, with a seat placed 
at right angles to the main wheels, the object being to 
avoid friction of the flanges of the wheels on curves, as 
well as on straight tracks, 


@A rail joint has been patented by 
Messrs. Maris E. Lewis and Carlton A. Dodge, of Or- 
ange City, lowa, Thefastening consists of a sectional 
fishplate, one section being apertured and having in- 
clined recesses or notches, and the other having inclin- 
ed projections and longitudinal slots with enlargements, 
a double-headed bolt with one head of greater diameter 
than the other, and a wedge, with other novel features. 


A‘car coupling has been patented by 
Messrs. George C. McKitterick, Thomas R. Morgans, 
and John J. MeKitterick, of Jackson, Ohio. The draw- 
head has a link chamber, and an upper longitudinal slot 
and groove connected therewith, with other novel de- 
tails, besides a coupling dog of novel construction, the 
coupling being also for use with care having the ordi- 
nary pin and link coupling. 

A car axle box has been patented by 
Mr. Stephen R. Stinard, of Pompton, N.J. The prin- 
ciple of the invention is giving a support to oiled waste 
or similar material quite closely to the axle journal, in 
such manner [that settling or packing will not cause it 
to leave the journal, but rather to bear all the more 
closely, to insure constant lubrication without waste of 
the lubricant. 


~~. 
ooo? 


AGRICULTURAL INVENTIONS. 


A combined pulverizer and plow has 
been patented by Mr. Daniel W. Evans, of Sims, Dako- 
ta Ter. Combined with the plow is a series of vertically 
adjustable colters, with a series of narrow plows ex- 
tending between the colters; with pulverizing devices 
between the colters and main plow, and other novel 
features, to cut the furrow slices into strips, pulverize 
them, and then turn them under, 


A check row corn planter has been pa- 
tented by Messrs. John F. Scott and Oliver W. Ches- 
nut, of Templeton, Ind. It is so made that the seed- 
dropping mechanism and the markers will be operated 
by the revolution of the axle, while the mechanism can 
be readily thrown out of gear, and the markers readily 
adjusted, should th@cross rows get out of line, so that 
the planting can be done in accurate check row, 


A potato planter has been patented by 
Mr. Charlies C. Maves, of East Davenport, Iowa. It isa 
machine in which the mechanism for gathering and de- 
positing theYpotato seed is carried by an auxiliary 
frame whose position is easily controlled by means of a 
lever, and the machine is so constructed that the pota- 
toes may be planted either in hills or drills, and that the 
space between the hills may be variéd, as also the dis- 
tance between the seed,when the potatoes are planted 
in drills, 





+04 
MISCELLANEOUS INVENTIONS, 


A sign has been patented by Mr. George 
H. Kitchen, of New York city. This*invention relates 
to illuminated signs where opal glass is used to form 
the letters, and glass bull's eyes for ornamenting, and 
consists in the means of holding the bull's eyes in place 
in the body of the sign, and in the means of forming 
the letters with the glass. 


A steam generator has been patented 
by Mr. William P. Crater, of Salamanca, N. Y. It con- 
sists of two water tanks placed one above another, con- 
nected by pipes and surrounding a fire grate, fire pot, 
and self-feeder, with a peculiar draught arrangement, 
being simple in construction and designed to genera. 
steam rapidly without using much fuel. 


An elevator and perambulator for in- 
valids has been patented by Margaret Hammond, of 
Port Madison, Washington Territory. It consists of a 
main frame with wheels, elevating devices, frames or 
bars with wheels and clamps, and other novel features, 
whereby a patient can be raised from bed and carried 
to any part of the house on the arms of the machine, or, 
by applying the large wheels, can be conveyed a distance 
or over rough roads, 


An article of jewelry has been patented 
by Mr. Jethro C. Cottle, of New York city. This inven- 
tion covers an improvement in ornamental pins for neck 
scarfs, handkerchiefs, ete., embodied in the form of an 
insect or bird made of gold, silver, or other suitable 
metal, the feet or claws serving to attach the pin, which 
1s acted on by a concealed spring, the wings serving as 
levers to overcome the tension of the spring, to separate 
the claws, to detach the article from clothing. 


A gas burner attachment has been pat- 
ented by Mr. Francis E. Mills, of Pittsburg, Pa. The 
invention consists in inclosing the broad thin sheet of 
flame of a burner, for one-third or more of its height, 
with an oblong or elongated cage, the two sides opposite 
the flat sides of the flame having small interstitia! per- 
forations, throngh which air is drawn in against the 
| red the ends opposite the edges of the flame being 


A gate hinge has been patented by Mr. 
David J. Olinger, of Anson, Tex. The upper hinge 
may be of any suitable construction permitting the gafe 
to rise slightly on being operated, but the base hinge is 
made with a dish-like attachment to the post, the in- 
clines of which on either side have to be traveled by a 
Section attached to the gate as the latter is opened or 
shut, there being also notches on either side of the post 
attachment which hold the gate in position when fully 
opened, 
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Metallic Pattern Letters and Figures to put on pat- 
terns of castings. Knight & Son, Seneca Falls, N. Y. 

Wanted—To open negotiations with some party or 
firm who control and are now engaged in, or wish to be- 
come engaged in the manafacture of good salable articles 
that consume steel in quantities. One having an estab- 
lished business that could be moved would be preferred. 
The location would command the very best natural gas 
and railroad facilities, and is near a steel works that has 
been using the gas for years. Partie: offering something 
to be made of stcel that would be now and salable will 
be considered, Address C. T. 8., P. O. box 161, Pitts- 
burg, Pa. 


Wanted—To manufacture on royalty patented arti- 
cles capable of being made in tin or other light metals. 
Reardon & Ennis, 311 River Street, Troy, N. Y. 

Territorial rights in thoroughly tested process for 
making stone, brick,and marble. Strongest testimonials. 
More than five years’ test in Chicago, Baltimore, and 
elsewhere. Immense profits. Address Weems Stone and 
Marbie Co., 184 Dearborn St., Chicago, Ll. 

The Wonderful Success 
of Claremont Colony is due to the unusual inducements 
offered by J. F. Mancha, Claremont, Va. 


“Some said, ‘John, print it;’ others said, * Not so.’ 
Some said, * it might do good;’ others said, * No.’” 
If the discoverer of Dr. Sage’s Catarrh Remedy had 
shared the senseless prejudices of a certain class of phy- 
sicians, he would have refused to print the good news, to 
proclaim to the world the glorious tidings that an infalli- 
ble remedy for that most loathsome disease, catarrh, 
had been discovered. But he advertised liberally, and 
the result ‘has justified him in the course he pursued. 
Dr. Sage’s Catarrh Remedy never fails. All druggists. 


Link Belting and Wheels. Link Belt M. Co., Chicago. 


For Sale—Shop, Foundry, Boiler, Engine, etc. Price, 
$2,000. Address Plow Works, Ghent, N. Y. 

Mechanic’s Own Book. Full instructions for draw- 
ing, casting, founding, forging, soldering, carpentry, 
carving, polishing wood and metals, turning, roofing, etc. 
702 pages; 1,420 illustrations. $2.50, post paid. E. & F. N. 
Spon, 35 Murray 8t., N. Y. 

Boilers for sale.—Baucellent, Rebuilt, Second-hand. 
Plain Tubular, Horizontal Boilers. 

One 100 H. P., ¥ x 18’, 3’ tubes, $650. 

Two 8 H. P., 5’ x 17’, 3" tubes, each, $550. 

Two 75 H. P., 4%’ x 16/, 3 tubes, each, $625. 

Two @ H. P., 4’ x 15’, 3"' tubes, each, $400. 

Three 50 H. P., 4" x 16’, 3" tubes, each, $900, $325, and 


$350. 

Four 45 H. P...4’ x If, 3’ tubes, $275, $300, $825, and $350. 

One 40 H, P., # x 13’, $275. 

One 30 H. P., $250. 

Vertical Boilers. 

Three 150 H. P., Corliss, 2’ tubes, each $500. 

Three 1% H. P., 2’' submerged tubes, each, $575. 

One 100 H. P., 2 tubes, $550. 

One @0 H. P., 2i¢'' tubes, $400. 

One 25 H. P., 234‘ tubes, $300. 

Fire Box Phttern. 

Three 100 H. P., 4’ tubes, $500, $550, and $600. 

Three 9 H. P., 3” tubes, $650, $700, and $700. 

Five 90 H. P., 2’ tubes, $600 each. 

One 50 H. P., 8’ tubes, $575. 
Engines and boilers, portable and stationary; wood- 
working and general machinery. Send for estimates, 
stating exactly what you want. W. KE. Drew, agent 8. C. 
Forsaith Mach. Co., Manchester, N. H. 


The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

Friction Clutches from $2.25 on. J. C. Bleyney, New- 
ark, N. J. 

Protection for Watches. 

Anti-magnetic shields—an absolute protection from all 
electric and magnetic influences. Can be applied to any 
watch. Experimental exhibition and explanation at 
“ Anti-Magnetic Shield & Watch Case Co.,” 18 John St., 
New York. F. 8. Giles, Agt., or Giles Bro. & Co., Chicago, 
where full assortment of Anti-Magnetic Watches can 
be had. Send for full descriptive circular. 


Complete-Practical Machinist, embracing lathe work, 
vise work, drills and drilling, taps and dies, hardening 
and tempering, the making and use of tools, tool grind- 
ing. marking out work, etc. By Joshua Rose. [Illustrated 
by 36 engravings. Thirteenth edition, thoroughly re- 
vised and in great part rewritten. In one volume, 12mo, 
489 pages. $2.50. For sale by Munn & Co., 361 Broadway, 
New York. 

Concrete patents for sale. E. L. Ransome, 8. F., Cal. 


Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 


A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., #1 Broadway, 
New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N.Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


Nickel Plating. —Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 9% Liberty St.. New York. 
* Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


Wrinkles and Recipes. Compiled from the Screntt- 
FICGIAMERICAN. A collection of practical suggestions, 
pr and direct for the Mechanic, Engineer, 
Farmer, and Housekeeper. With a Color Tempering 
Scale, and numerous wood engravings. Revised by Prof. 
Thurston and Vander Weyde, and Engineers Buel and 
Rose. 12mo, cloth, $2.00. For sale by Munn & Co., #1 
Broadway, New York. 

The Improved Hydranlic Jacks, Punches, and Tube 
Expanders. RK. Dudgeon, 2% Columbia St., New York. 








EE 


If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 

Curtis Pressure Regulator and Steam Trap. See p. 142. 

New Portable & Stationary Centering Chucks for rapid 
centering. Price list free. Cushman Chuck Co., Hartford, 
Conn. 

Hoisting Engines. D. Frisbie & Co., New York city. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 28. 

Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special i ring, hanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physica! 
science. Address Munn & Co., Publishers, New York. 


Catarrh Cured. 

A clergyman, after years of suffering from that loathsome 
disease, catarrh, and vainly trying every known remedy, 
at last found a prescription which completely cured and 
saved him from death. Any sufferer from this dreadful 
disease sending a self-addressed stamped envelope to 
Dr. Lawrence, 212 East %th 8t., New York, will receive 
the recipe free of charge. 

Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton iron Company, Trenton, N. J. 

Lick Telescope and all smaller sizes built by Warner 
& Swasey, Cleveland, Ohio. 


Send for catalogue of Scientific Books for sale by 
Munn & Co., 41 Broadway, N. Y. Free on application. 








TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to wnderstand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and al! 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


December 14, 1886, 


AND EACH BEARING THAT DATE. 





[See note at, end of list about copies of these patents.) 
Advertising card, T. W. Bartholomew........ eocces 354,174 
Advertising card, W. Homan j 
Agricultural implement, J. M. Landes........ qooses 354,324 
Air or other gases, automatic hydraulic com- 

pressor of, H. C. Rolf. ........-cssccsccceececenees 354,487 
Alr ventilator, warm fresh, A. McArthur.......... 34,102 


Alarm. See Railway train alarm. 


Annunciator, electrical, G. E. Painter 354,209 


Anvil and clamp, horseshoe, J. A. Richards....... 864,236 
34,158 


Asbestos sheet, R. H. Martin............ ° 
Auger, earth, J. 8. Stephen 
Axle bearings. composition of: matter for the 
manufacture of, G. F. Godley 
Axle box, car, L. Pfingst 
Axle box, car, 8. R. Stinard 
Baling press, H. Purrier..... euceces 
Balloon, O. U. Hartung 
Ballot boxes, registering and canceling mechan- 
ism for, W. T. Butler 
Batteries. See Galvanic battery. 
tery. 
Bear trap, O. Gravel 
Bearing for velocipedes, J. Knous 
Beef press, corned, C. Koeber 
Beer apparatus, pressure regulator for, J. G. 





Secondary bat- 















BERGER. .ccccccccccccccccccccesccccsccccoscsescosses . 
Bel', door, F. Sanderson 354.35 
Binder, automatic, Whiteley & Bayley............. 854,25 
Bit. See Bridle]bit. 

Bit holder, R. W. Perry..........6 cccsseeeeeeeserees 354.455 
Blacking stand or case, J.C. Bioren..... ooo 84,175 
Blower, fireplace, H. F. Baker........ 0. .+++-+sss00+ 364,173 
Blowing engine, P. L. Weimer................ 354,279, 354,458 
Board. See Guide board. Washboard. 

Boiler. See Locomotive boiler. Steam boiler. 

Wash boiler. 

Bolt blanks, machine for threading and pointing, 

TB, BH. FIRGOGNG... ccc cccccccccccccsccccscce covvee oe 354,08) 
Book covers, mechanism for lettering, C. H. 

BOE, cocescecccotcesneccoccccccncqoegocconneeoes 34,255 
Boot, M. BH. Taber.........ccscccccccscsescccccccccosess 354,300 
Boot’or shoe sole, W. W. Reid 854,252 
Boot or shoe vamp, R. G. Salomon S54 BAD 
Boot or shoe, rubber, J. L. Thomson.............«-. 854.496 
Boots, attaching wear points to rubber, J. L. 

DRSMGOD 0 6c ccccccccccccccccsccccsccccccccssscccoes 354495 
Boots or shoes, making sewed, G. W. Willey...... 854,280 
Boring machine, J. P. Burnham. ..........-+-««+++ 354,179 
Bottle stopper, B. K. Dorwart........ ....-....-ss0 854. 108 
Bottle washing machine, Stotz & Heusch .. ...... 354,492 
Box. See Axle box. Butter box. 

DTT clircateonsetedereospesanesevecesds spivee 354,159 
Bracelet clasp, K. Wallinger.............--.++++ ov+-- SA,2 
Bracket. See Lamp bracket. 

Brake. See Railway brake. Self-acting brake. 


Sewing machine brake. Vehicle‘brake. 
Brick machine, J. Creager 
Brick machine, W. L. Gregg. .... 
Brick machine, C. W. Raymond 
Bridges, guard for pivot or swing, W. Deveraux.. 354,105 








Bridle bit, G. M. Habbard..............-.-ssceeseeees 34474 
Bridle bit cores, covering for, J. Stanley........... 354,263 
EE SEL GR, Ge MII wens so. cocvecccoccsccopcenes 34,384 
Buckle, back band, 1l.. Hewitt........ ... . SAAT 
Balint eneete, A. FOWGEB. 6.000.0000000000sccccccccessoce 854,422 
Burner. See Gas Burner. Lamp burner. 

Beebe Whe, GTi: BRIER ss bis os co cc apc cc cece cc ccecces 354.415 
Butter worker, E. W. Crouch........ .......0-s0006 354504 
Buttoner, C. B. Cookerty ... «22. ...cccccccecevecces 354,306 
Button, collar or cuff, H. MH. Somma.............+++ 364,521 








Button fasteners, packing case for, f. H. Rich- 

OPER, 2050000000 OE TS ois OE « aseeeee+ G26, 854,255 
Buttonhole stitching machines, stopping mechan- 
ism for, H. H, Cummings................. +0000 
Can watering machine, Merreli & Lennox.......... 364,206 
Candy, Christmas tree, C. Grimm................... 
Cane, stripping and cleaning sugar, H. A. Hughes 354,510 






Cop Gomplienm, S. Baw iee dives ckciccceccccccs:coccssdun 34,301 
Car coupling, W. H. Kaltenbeck... ................ 84,321 
Car coupling, G. C. McKitterick ef al................ 854.385 
Car couplings, link lifter for, J. H. Huber.......... 84418 
Car platform, F. D. Spalding................... cess 84,443, 
Car seat, B. B. Goedet........ccceees soccscessesvocscs 3b 
Car wheel, Peckham & Laaas.................0s.ces. S424 
Cars, grip for traction, J. 8. Lake.............. ~~. AT 
Carbon conductors, manufacture of, T. A. Edison 354,310 
Card, Yancy show, C. Kermits..........00.. cscsccesses 854,152 
Card for playing games, HH. C. Kirk. ................. S44 
Carriage and wagon jack, Bower & Bvans.......... 354,98) 
Carriage jack, G. C. Bovey... ......scccseccsceeeeces 854,382 
Cartridge extractor, J. C. Macmillan.... . 84,157 
Cartridge loading machine, J. BE. Steele............ SL 
Cartridge pack, reloading, D. B. Wesson........... B5h A 
Cash register, T. Munnell........... geececonsse 34 4a 
Casting, core for, J. R. Whitmey...............se0.+. S66,987 
Cn, We Me POM icds oi dectceecBthcces betbece seuvees 854,436, 


Chair. See Photographer's chair. Piano chair. 
Rallway chair. 





Chart, anatomical, J. T. White (r)................ +» 10/790 
Cheese cutting device, H. M. Handshy....... 

Cheese making apparatus, F. Gebhardt ........... 
Chopper. See Cotton chopper. 

Chuck, lathe, A. H. Steteonm..................... +»... 954,208 
Cigar bunching machine, W. M. Steinie... ........ 3b4 444 
Cigar machine, W. M. Steinle................see00. S66,001 
Clamp. See Floor clamp. Rubber dam clamp. 

Clasp. See Bracelet clasp. 

Cleaner. See Horse and cattle cleaner. 

SEES E> Wo WER svcccccseceves consececsocbeoéeeneocs 854,122 
Clock, calendar, 8. W. Ralph... ................s0e0: 24, Sab 
Clocks, circuit breaker for electric, V. Himmer.,.. 354,535 
Clod crusher, pulverizer, and seeder, D. Lubin.... 64,518 
Closet. See Water closet. 

Clutch, friction, EB. L. Street............000+. cesceces 34,0 
Clutch, friction, EB. Salomon....................ceeee 34. 
Cock, stop and waste, J. H. Johnson................ 34,148 


Coffee pots, float and percolator for, M. Sheahan.. 84,490 


Sii> Hib GH ickusiive teense oensesuseoueeensee tan 34,437 
Collar, esse, 0. We. ..ccccccoccccccctcccecesces 34317 
Commode, arm, C. G. Udell...............cceeceeesees 364,364 
Condenser for pyroligneous acid, J. A. Mathieu... 354,330 
Cooker, steam, H. P. Roberts. ..............ss..se00s 240 


Corn sheller, C. Roberts 
Corset fastening, C. K. 
Cotton gins, combined feeder and hopper for, J. 








BP, Heatbartt. ccc. cnceccccsasveces geccesves cece 31,322 
Cotton chopper, J. W. Rykard... eeccee «+ S459 
Cotton press, A. D. Thomas. ..............cceceecees 354,270 


Coupling. See Car coupling. Thill coupling. Ve- 
hicle coupling. 

Crusher. See Clod crusher. 

Cuff fastener, T. E. Barrow 
Cuff fastener, 8. P. Willcox 
Cuft holder, F. J. Hall oe 
Cultivator, D. M. Bourne...........«» 
Cultivator, G. W. Brown... 
Cultivator, J. F. Smith... 











Curtain fixture, C. Wohlers... ........0...ccccecessees 

Cutting and forming machine, rotary, H. Morten- 
BOM... .. 005 Co crccccescvevecescoeebecos- 0008 os A 

Cyclometer, G. H. Gould. ............60ccsccceccweees 


Dam, subterranean water collecting, D. H. Valen- 






Be DER ce ceudnvsccterececccetepensnenmiteieces 4812 
Dette uate, GW: Ee, Pash. .cc coentcnambnamessivcuncse B54, 486, 
Direct-acting engine, C. C. Worthington.......... 4 5 
Dish washer, C. B. Saunders ...........-cssseesseees 354,246 
Ditching and grading machine, H. Henderson. ... 354,136 
BRP GOERS B.. TIGIOTS. 0 ccc cv covcccccveccsesonteceess 34 36 
Doors, device for lifting, H. Bussing............... 4461 
Door plate; Johnson & Mosher...........c00. «s«++> 
Door spring, F. L. Becker. ..........<<cccseceresseees k 
Draught equalizer, W. H. Randall.......... 

Drill stock, R. J. Baker............+« . 

Drying apparatus, J. H. Lorimer. 

Dyeing apparatus, L. Weldon....... 

Easel, plaque, 8. BR. Pay.........-+ccecsccceeecevives 


Eaves trough and girder therefor, B. 8. Baker.... 34,472 
Electric circuits, resistance block for, M. M. M. 
Slattery 
Electric cut-out, C. Eschwei 
Electric lighting systems, distributing appliance 
Doe. TB. W. Mies, OF. ccccccervcccosccccovecsosccsoces 34,283 
Electric machinejregulator,’dynamo, E. Thomson (354,278 
Electric machines, armature for dynamo, D. Wil- 
liamson 
Electric motor, N. H. Edgerton 
Electrical conductor, E. H. Johnson 








Electrical conduit, underground, B. Williams...... 354,290 
Electrical distribution, apparatus for,M. M. M. 
GRAROET To cccccccsccccccvesccccce coeeesecccesesous 354,258 


Electricity by means of secondary batteries, ap- 
paratus for the distribution of, E. Thomson... 854,272 
Elevator cars, safety attachment for, C. R. Whit- 
CF ccccccvecconevescecscccccsnoeesoosse evccccccovccs 354, 3685 
End gate, W. A. Phares ...... “i 
End gate, wagon, W. Beckwith 
Engine. See Blowing engine. Direct-acting en- 
gine. Pumping engine. 
Engines, apparatus for stopping, Fothergill & 


seeeeerereeee 





NE TE. cocascccscccesecessesoeveeetiess enunes 8 
Explosives, composition for neutralizing fumes 

RD eiicctcccccsos 0000 cosovecesedsesetccveces BAS 
Extractor. See Cartridge extractor. 
Eyeglasses, G. W. Hawsellund.............-0.ceeeeee 34317 
Faucet, bottle, C. T. Jomes..........ccccccccccececee 354,100 
Feed water heater, W. Herd..........--..cccececeee 4.1m 
Feed water heater, H. Wils0M..........-...+00seceee 34,4 
Feed water regulator, Cook & Thoens.............. 354,000 
Feeder, time stock, L. Deguenant........ > . 08 
Ded, BE. J, BOSE. ecco vceccsvccevcescepccesecccvens 354.48 


Fence coupler, wire, W. M. Clow... ............00+. 354.000 





Fence, flood, G. W. Martin. .........660sccceecccccees 4.2 
Fence gate, wire, W. M. Clow..............0..0.005.. 30S 
Fence machine, wire, Fletcher & Tatum, Jr....... 354,118 


WamOaks Te Ve I ccscccckecisncvescsbocesnescUe este AW 
Fibers from leaves, etc., machine for obtaining, 


, Beasccccvccocsnovcepcenenuncqosdpeeencenes W424 
DU 6s FFE cdcneccecisca scedocebeccssencens .. AMS 
Firearm, magazine, G. E. Albee.................... sh 371 


Firearm, magazine, W. Mason ....354,327 to 354,329, 34,427 
Fire escape, F. B. Peters 364,217 
Denar Gamay S: BP. TE «ceccnvisccccesisecsscvccossnes 354,418 





8 ER Ce ee Pe 354,198 
Flue cleaner, adjustable steam, G.G. McLaugh- 
tessccoccanstsatbepPedstachesdaddsantece 06 tbe 554.204 
Flushing tank, Atkinson & Murphy.......... eves. 204,456 
Folding screen, H. C. Tripp. ........+-....+++- . 354,450 
Foot power stand, C. B. Stevens..........++.+++0++ 854,446 


Frame. See Lantern frame. 
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Pruit gathering shears, L. H. Titus.....,........-.. 354,363 
Purnace. See Heating furnace. 
Furnace grate, C. T. Schoen....... pidibthens ecceceee S54, 248 


Furnace grate, J. Voegtle 
Furs, taping, C. Theinert............-.ssisceacesee ae 
Galvanic battery, primary, C. E. O’Keenan. . .... 
Gas, apparatus for manufacturing illuminating 

and heating, F. B. Forster... ..........+.+.++sse0+ 
Gas burner, petroleum, A. Haesner aaa 
Gas fixture, revolving, J. J. Seidschec.............. 354,252 
Gas, grate for burning natural, E. Bourne..... . 354,380 
Gate. See End gate. Fence gate. Railway gate. 

Sliding gate. 
Gate, W. K. Albertson....... .... 
Gate, N. J, Douglas............. 
Gate, Engel & Hopkins ............ 
Generator. See Steam generator. 
Glass, gilding, J. Pratt... ..........<000«. aheebeuauetiien 3 
Glass vase, A. H. Heisey 
Grafting too), C. W. Hoit............ 
Grain binder, J. F. Seiberling 
Grate for furnaces, boilers, etc., rocking or rotat- 

Bai, D. Tis TROD cose nces erin cccees excoessseneceees 354,230 














Grinding cutlery, mechanism for, C. E. Stevens... 354,447 
Grinding mill, G. & A. Raymond...............-.... 354,228 
Grinding mill, A. W. Stevens.. -. BAAS 
Guide board, W. W. Case -» 354,308 
Gun, breech-loading, L. N. Walker... ove -- 34,452 
Halter, chain, J. W. Collie.......c..se00e+ -» 354,394 
Hame fastener, D. G. Miller..... . 854,430 
Hamers, attachment for trip, G. i. Hathorn.. . 354,192 


Handle for screwdrivers and other toois, J. C. 





Harvester, D. Houser 
Hay and cotton press, M. 8. Coleman 
Mine prees, A. J. ORUARR. ...cccecccceccccces 
Hay rake, horse. J. H. Sigafons.. 
Heater. See Feed water heater. 
Heating apparatus, thermometric regulator for, 

St nab deeodes+ebnecascadtvescenssenensontse 354.522 
Heating furnace, G. A. Russell............-...00.++- 354,489 
Heei biank, spring, F. ¥. Raymond, 2d..... . 854,227 











Heel nailing machine and method of attaching 
heels, J. B. Garduer...............++++- pienesends 854,125 
Heel protector, O. B. North...... ...... . 34,340 
Heel trimming machine, A. F. Smith............... 354,442 
Se eam, Gy OTE. coco cdegevccvevcocsaceocescs 354,383 
Holder. See Bit bolder. Cuif holder. Horse 
blanket bolder. 
Hook. See Snap hook. 
Horse and cattle cleaner, F. A. Jewett............. 354,145 
Morse blanket holder, L. A. White . 34, 
Hose carriage, Dorr & Hill.......-...ccccceceseee «+ 354,465 
Hose carriage, E. S. McNamara................. ooe- 354,205 
Hot water apparatus, 8. F. Coilins.. ....... - 354,305 





Hubs, sand band for wheal, Cc. 0. Chaplin 254,181 
Hydraulic method and machinery, N. B. Eldred.. 354,112 
Iee planers, scraper attachment for, W. J. Tem- 





Sctianinideds>. peeedoceesscesouens eocces 354,361 
lee tonogs, C. H. Moore.............. eeveceveee . 34,431 
Indicator. See Number indicator. Reservoir in- 

dicator. 

Induction coil, BE. Thomson. . ° evee - 84,274 
ingots, guide for moulds ‘for ‘eoupound, "E. 

Eo ocenertewnchsevesesicosdcceess enti use 354.284 
Injector, 8. Borland............ MALE 354,176, 354,177 
Insulating joint, D. Williamse” ee, Salhi Uae os 354,291 


Knife.. See Shoe knife. 


Railways, metallic crogs tie for, R. 8. Sea 
Railways, switch tor cable, 8. A. Witherspoon.. 
Railways, etc., watertight bulkhead for under- 


Scientific American. 





Ore sampling machine, W. McDermott 

Ore washer, J. L. Deam............... G:06bcbsesbes 

Oven, baker’s, O. Liberty...........csccccsccccceceress 354,198 
Pails, device for holding milk, M. K. Randall Ee 354,438 


Painting carriage bow slats, dipping tank for, J. 
pe REE i TORO: 
Pan. } See Locomotive ash pan. 


Pantaloon protector, C. Sandford................... 354,243 
Paper, etc., bleaching vegetable fiber for the 
manufacture of, J. A. Just et al...............-. 34,477 
Paper pulp, manufacture of, G. E. Moore.......... 354,432 
Papers, display and retail device for fancy, D. J. 
ei stddeboncertsessontedbeccveccesnsibhess 354,208 
Patterns, machine for perforating, C. P. Pease.... 354,435 
Photographer's chair, J. H. Smith.................. 354,259 


Photographic plates, apparatus for pasampmicets 
Cc. Price.. ‘ ° 
Piano case, upright, S. La Graces... 







Piano chair, spring back, C. E. Davis....... 

Pick, miner’s, J. M. Matthews............... 

Picker teeth, machine for flattening the shanks 
is GY do toninnuse venboaveiasorvascesxceone «+ 34,468 


Picture frame attachment, Gerber & Nicholas.... 354,315 


Pipe. See Water closet overflow pipe. 





i OI. ins iis en dns Seika es ccardsacomnsc’s 354,197 
Pipes, ete., mould for making olay. C. A, Perry.... 354,216 
Pinmter, C. Bi Darwell, « scccscvcccvcvsvceseccecevcses’ 854,405 
Planter, check row corn, Scott & Chesnut. . --» S434 
Planter, potato, C. C. Maves........ccccccsccscccesces 354,428 
Platform. See Car platform. 
ae ee ee ee et 354,086 
ie ir Einnc ch sccnticn + ons casas sdsnnonenee 344,215 
Plow and cultivator, combined, G. W. Anderson... 354,082 
Pea, es Gi Ber ec cenercstcteccaceonssecs dns 354,449 
Power presses, adjustable frame for, A. H. Merri- 

WEBB. ecccccceicsccesavecccetecceUbsodeund detbueamede 354,164 


tn i stablnbthibrsedionstdasansesrenseaterinnnie 354,480 
Preserving fruits, W. M. Davis.................... . 354,184 
Press. See Baling press. Beef press. Cotton 

press. Hay press. Hay and cotton press. 

Printer’s quoin, A. L. Davis peccococcesscqenaabenieess 354,398 


"954,98 
Projectile, T. G. Bennett..........c0.sscecceces ovee+ 354,376 








Protector. See Heel protector. Pantaloon pro- 
tector. 

Pulverizer and plow, combined, D. W. Evans...... 354,507 
Pump, oil, C. Hirsch............. .... «+ BHM 419 
Pumping engine, W. A. P. Bicknell.... -- 354,091 
Rail joint, Lewis & Dodge..............00.008 - 354,426 
Rails, repairing, G. Stratton.................00 - 34,498 
Railway brake, E. D. Eames.................... 354,401 
Railway, cable, J. P. Hunt.............ssseee+ 354,141 


Railway chair, J. M. Fennerty.... 
Railway gate, A. Erikson...... 
Raliway signal, G. D. Burton 
Railway signal, automatic, N. Bb. Holdsworth.. 
Railway spike, J. M. Fennerty... 
Railway tie, F. G. Johnson....... > 
ee ae Ti, SRR a ceccnces ccbecabbienccasseess 
Railway train alarm, Carpenter & Tucker 


Railways, conduit for cable or electrical, E. Sam- 





ground, J. E. Robinson................ 
Rain water separator, C. G. Roberts 


Rake. See Hay rake. 





Jack. See Carriage ia*k. Carriage and wagon Rake and hoe, combined, J. 8. Seatter.............. 354,355 
ee. Range closet door, F. W. & H. Born....... 02:0: 354,002 

deweiry, hinge joint for, G. Becker................. 354,458 | Kazor, safety, F. O. Kampfe et al 5 

Joint. See lnsulating joint. Locket joint. Rail Reaper and mower, H. D. Hathaway............... 354,191 
joint. Register. See Cash register. 

Journal bearing, lubricating, E. L. Manstield...... 354,326 | Regulator. See Electric machine regulator. Feed 

i oe ha cena. cnn dheqeebebeatenetel 354,098 waterregulator. Mercurial regulator. Watch 


regulator. 





Knit, fabrics, machine for uniting, W. Beattie..... 354,374 | Reservoir indicator, S. Fraleigh....:................ 354,508 
Knitting machine, J. Byfield... ...............sce0sees 354,502 | Roll box top, J. G. Walker................seeeseeseee 364,277 
Knitting machines, stop motion for, Brown & Roller. See Log roller. 

IIE 0000 00ssa00+6. coccccovececessoscquccosesccce Re 0 Sg ME, SINE on 0 sec cnendagenscesetsensence ++» 354,110 
A I adil ane canes | « esiiwemnntnhlt 354,472 | Ruofing, felt, C. A. Favel... ....... ...s0+0- ‘ 
Lace machines, inserting them therein, and Roofing plate, metallic, G. Patten 


threading the carriages, machine for remov- 


















Rubber dam clamp, O. Carpenter. . 


ing bobbins from carriages of, R. Weiss........ 354,280 | Saddle tree, riding, J. M. Hays... 
Ladder, McDonough & Cox...........6...0-ceceecees 354,333 | Sash balance, J. MecArthur....... 
Lamp bracket, 8. H. Smith.............cccceceeeeeee 354,261 | Saw, Little & Stoddard....... ...... 
Lamp burner, Stiff & Watrous..................-++-. 354,267 | Sawmill, band, J. L. Gage........... . 
Lamp burners, fame regulator and extinguisher ee Gs Bs CO - 0 acc kn cap ppansacdescows ee 354,207 
Bor, Stal & Watrous.......cccccovccerescsccccccvoes 354,268 | Saw swage, J. H. Emerson...........cccecescceceseees 34,114 
Lamp, car, W. Westlake .............. | Saws, devico for settine, C. Morrill...........000+++: 354,167 
Lamp, railway signa!, W. H. Hunt Scale, automatic grain, Kelley & Pratt... ........ . 354,428 
Lamps and other articles, suspension device for, | Scraper, wheeled, F. W. Hubbard................+:- 354,473 
ts MIND. Cadi dinunos: aca decpagasanaceqneoones BA, 514 | | Screen. See Folding screen. 
Land anchor, C. C. Fratt 2 | Screening plates, making perforated, 8. H. Har- 
Lantern, C. Bergener.....-.....-.--+. EL ts PAE GAL TD 354,412 
Lantern frame, F. Kaczerowski Seat. See Car seat 
Leather finishing machine, A. M. Bowers.......... 354,178 | Secondary battery, Sass & Friederich.............. 354,352 
Letter boxes, metallic time card for, B. M. Reed.. 354,439 | Seed, removing fiber from cotton, W. L. Dudley.. 354,109 
EE > FP > III, cadceccapso«enencscdgaunees 354,386 | Seeding machine, D. E. MecSherry.................. 354,1% 
Lifter. See Transom lifter. Self-acting brake, E. V. V. Desdouits.............. 354,399 
Liniment, A. W. Lantz................++. pe nesceees -» 354,425 | Separator. See Rain water separator. 
Lock. See Koob lock. Nut lock. Sewing machine, E. Woodward................ coves 34,49 
Lock and key, 1. J. Colby...........0...scccecvecsceee 354,097 | Sewing machine brake, Ottoj& Zimmerman........ 354,516 
ED SON, Be Ho BER wovncscreccocescessocccceses 84,144 | Sewing machine plaiting attachment, G. J. Cou- 
Locomotive ash pan, A. 8. Miller...........+..++« o.~ O41 ED cidavinpanancesentitieds epbendecneneetnensiaey 354,101 
Lacomotive boiler, J. E. Wootten... 854,370 | Sewing machine tucking attachment, G. J. Cou- 
Tag roller, LG. Orme... 2.20. cccscseseccccccee soeee 354,171 BE ccdccntemmeccceeesene seceetasencscccanpiaaienns 354,100 
Loom for weaving chenille or far pile fabrics, H. Sewing machines, buttonhole cutting and cloth 
SUNIL Oka iattclnthnns Senedncad obdeneahsatbeteonatins 354,256 clamp attachment for, F. E. Schmidt....... ... 4.247 
Loom for weaving figured double pile fabrics, T. Sewing machines, thread waxing attachment for, 
L Shuttleworth ED SG ecc0cddbcecesscovcneveaibatnd 237 








Tatestontor, WP. To. Botmattt.......ccccccccccscccegescss 354,353 | 
Measuring and packaging seeds, machine for, J. | 
ST inial cllitth tind dah nesniameiebemedanemes danas 354,094 
Medicina) tablets, etc., machine for making, C. L. 
DI al Nhindhccwscsecorsvcoesesnareed sveomnaes> - 354,319 | 
Mercurial regulator for dampers, etc., BR. J. Flinn, 
354,120, 354,121 | 
Mercurial regulator, pressure and vacuum, P. J. 
i nipdbeonnéses sgtaghateptbeendbenmandpane . 354,119 | 





Metal cutting machine. J. D. McDougal 
Metal forging. cutting, or punching machine, R. 
A. TRAAGCAMEG, 6. cccccescoccccscoccccccccecccoocses 


Meter. See Water meter. 
Microscopist’s turntable, EK. H. Griffith............ 354,130 | 
Mill. See Grinding mill. Rolling mill. Sawmill. 
Mould. See Bullet mould. | 
Moulds, material for making, R. G. Hanford, Jr... 354,316 

Moulding machine, sand, W. W. Drummond...... 354,108 | 


Moulding machines, side spring for, C. Reafstah). 354,229 | 
Money packages, safety case for, K. J. Brooks..... 354,450 
Motor. See Electric motor. 








Mower and reaper, R. Butier................ cabanas 364,500 | 
Nail, H. W. Libbey.. ° vesveee . 41 
Nal! head, qunamentel, J. Ww. Viyna.... eatinmeiane 354,125 
Necktie attachment, B. B. Scully..............+-s- BA.250 
Net for horses, 8. Fichtner. ....c+ece-ccececeecceee 354,406 
Number indicator, electrical, Call & Scattergood.. 354,505 
pee te, Gh Or, DEGIIE bes cvccrnccccocsvecceces coe 3A 332 
Otis, apparatus for extracting, C. Baumgarten.... 054,200 


| Shirt, F. Biermeister, Jr................++ eo © aecees 


| Snap hook, safety, lL. M. McKay.. 


| Shears. See Fruit gathering shears. Sheep 


shears. 
Sheep shears, Bills & Hamilton.................++- 
Sheet metal, cutting V-shaped slots in, C. T. Ma- 


Sheller. See Corn sheller. 


Shoe heeling machine, C. W. Thomsen............. 354,271 
| Shoe knife, W. L. Van Meter...........s000 «cesses 854,275 
Shoe legs, machine for treeing, C. B. Hatfield lediieae 354,189 


854,334 | Shoe uppers, machine for beading, C. B. Hatfield. 354,188 


Shoe uppers, turning tron for, C. B. Hatfield....... 354,190 
Shoe blanks, machine for cuttirg, H. M. Myers.... 354,170 
Shutter bower and fastener, combined, Conner & 


Piicnecinnsotpnshinabetonesatepedoen ese cee coccece GOGO 
Signal. See Railway signal. 
Signs, chain for portable, H. Willson..... ......... 354,293 
Silk cocoons, treatment of tussah, H. R. Randall.. 354,282 
Silk fiber, treatment of, 11. R. Randall.. cesses 954,223 
Sliding gate, W. R. Patten........626 cecec ceeeees - 354.210 


Smokestack, Simpson & Willox... 











Steam boiler, P. Fitzgibbons.... ....---+++++++: once CAA 
Steam generator, sectional, F. D. Althause. 
Stone dressing machine, fF. Manning 
Stool and seat, 1. Baldwin... .... seescecs 

Stopper. See Bottle stopper. 

Stove, gasoline or oil heating, J. Stubbs......0++.-- 354,520 
Stove, heating, E. W. Anthony.... ......s<++s00+0+ 554,297 
Stove, heating, C. Philbrick........+.+++e0+++eeseeeee 354,220 
Stovepipe, B. F. Caldwell... . 
Stove or range door, E. W. Van Duzen, Jr........- 
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QModvertisements. 





5 cents a line. 
1.00 a line. 


agate line—about eight 


Page, each insertion - - - 
The above are charges per 


words per line. This notice shows the width of the ine, 
and is set in type 
tisement4 at 


. Engravings may head adver- 
e comme rate per agate line, by measure- 


ment, as the Advertisements must be 


let' press. 
received at publication office as early as Thursday morn- 
ing to appear in next issue, 








Street clearing machine, L. H. Randall.. 











Subsoiler and planting ttach a, W. 

Fo ROGVER, ocecceseroccesepaceosegeeges+sccece sevees 354,241 
Sulphur from, sulphureted hydrogen, obtaining, 

Cy Fi. CARRS. 2. cccccccccccpscccecaccecocssesce ccceees 
Syringe tip, vaginal, C. B. Dickinson... manne . 354,000 
Table. See Microscopist’s turntable. 

Tack machine, staple, W. F. Moody..........--+-.- 354,156 
Tack strip, G. W. Copeland.............+++++ oc. ccces 566,462 
Tag, sample, J. Puse@y.........-ccccececesesseeess «++ 854,518 


Tank. See Flushing tank. 
Telegraph sounder, electro-phonetic, H. A. & H. 





Me HOUR, FP o oc cccccccccvcccsccceccces:cccecccccece 
Telephone, W. J. Morton = 
Telephone receiver, J. C. Kichmeyer................ 34,402 
Telephone transmitter, A. W. Rose................. 354.241 
Telephones, adjustable support for, C. C. Gould... 354,469 








GET — BEST AND CHEAPEST 
GEERIN@ma 


SOLE AGENTS | NITED STATES. 
J A. FAY c& CO.,, 
(Cincinnati, Ohio, U. 8. A.) 
Epgactve Agents and Importers for the United States 


of th 


CELEBRATED 
PERIN BAND SAW BLADES, 


Warranted superior toall others in quality. finish, 
guitormicy. of temper, and general Garabilisy. 


ne Perin Saw outwears three ordinary sa 


Manufacturers of Planing Machines and 


other Patent Wood Working Machinery. 









Tether, W. B. Farrar .. 354,404 
Thermostat, electrical, R. L. Guion....... .. 34,181 
Thill coupling, T.. Mason...........+.-seeeeeeees o-e+. 354,160 
Tie. See Railway tie. 

Tile laying machine, J. McMullin................... 

Tile hi Brose & B rtner 








Tool, combination, J. LD. Galloway 
Tools, device for cooling machine, P. Van den 





SEBASTIAN, MAY & CO’S 
Inproved Gerew Cutting 


Foot & 

Power 

— Presses, Chucks, Drills, 

pm pe machinists’ and ama~ 
outfits, Lathes on trial, 

es mailed on eo seers 


. 2d St., Cincinnati, O 
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ROCK DRILLS 
AIR COMPRESSORS, 


BOILERS, HOISTS, 
AND 


GENERAL MINING MACHINERY. 
Send for Llustrated Catalogue. 


Ingersoll Rock Drill C0., 


10 PARK PLAOE, N. Y. 









MER ELECTR ‘TRIG CG Ean 


i} C tits 


L. J. MARCY, hestnat St, Philnda. 








Lists sent. 
Y. Machinery Depot, 


A RAND MACHINERY = Bridge ware ZO 
Frankfort Street, N. 





H¥ nn} 


sefalleablefinn Works 


AY 
* 








UR iviedoncdis ce qrenvcsvecnestescoccctiuarts 354. 
Tooth, artificial, L. T. Sheffield seve 
Toy propeller, R. Teichmann...........-....+++++0.+ 354,269 
Tracing cabinet, H. P. Richards.................-+.- 354,347 
Track laying apparatus, D. E. Johnson............. 354, 146 
Tramscns Miter, B. AGAMS. ..cccccccovccecescccevceves 354,296 
Trap. See Bear trap. 
Tricycle, A. MOTOGP... c.cccccsccccccscccsescoccces +». 854,837 
Tricycle, railway, W. Hayes............s-eseeeeeeees 354,318 
Trough. See Kaves trough. 
Tube. See Wick tube. 
Tubes, machine for butt welding, J. Crea.......... 354,102 
Twist drill and auger bit, H. W. Libbey............ 354,155 
Type distributing apparatus, Johnson & Low...... 354,149 
Type writing machine, E. BE. Peacock.............. 
Be RE, See Re ee . 
Valve and heater, combined, G. H. Poor - 
Valve, tanks, Bi WRI. «0... cisvccescdccconsdevesdevse 5 
Vapar test, TE. G RatBeR. «cco ectoncdacpncesssn ont 
Vehicle brake, H. Welisch..............sscsecesseces 
Vehicle coupling, T. A. Davison. . ‘é 
Vehicle, road, C. W. Russell... .........ccceseeseeees i 
Ventilator. See Aiz ventilator. 
Vessels, swinging paddle for, B. Doscher.......... 354,506 
Wash board, B. Biingen.......0cccccccovcccesevccess 354,118 
Wash boiler, Bi. ©, Page. ocegveancecscccee cocces.ce 
Washer. See Di. washer. Ore washer. Wool 
washer. 
Washing machine, H. M. Hardgrove............ +» 354,184 
Watch regulator, P. H. Wheeler................+++ ~ 354,283 
Watch, stem-winding and setting, J. Bachner..... 854,083 


Water closet ‘overflow pipe, E. Hammann 


AUTOGOPYIS 


PeCnLL ae BLACK COPTES of anythin 


Only equalled by 
Lithography. 
Specimens — 


wn with any Pen (or Type sney 4 eer Patent 
AUTOCOPYIsT Co., 3 Thomas Street, New Yo 








Water closet, ship’s, F. W. Cross........+...-. ose 

Water meter, piston, G. 8. Follansbee........... ++. 354,124 
Water or other pipes, device for scraping or 

cleansing, C. R. Kear... ........00..s000+ 

Weaner, calf. C. E. Hubbard 
Wheel. See Car wheel. 
Wheel. FB. W.. BMebbard....ccccccccsces 00 cccccvesces 
Whip snap, C. M. Comstock 
Wick tube for oil burners, W. H. Wilder... 
Winding machine, H. Winterwerber 
Windmill gearing, G. H. Pattison (r) 
Window for lighting basements, vaults, etc., inci- 











Fine Taps and Dies, Bolt 


bor Saving Tools 





Cutters, and La- 


Wiley & Russell Mfg Co., Greenfield, Mass. 





dence, 1. Schoemberg..........--..esceee ceceeeees 

Wire stretcher, A. B. Graham « 

Wire stretcher, C. Laufer.............-+.+s+00. . 

Wool washer, F. G. & A. C. Sargent............ eeeee 34,265 





DESIGNS. 


Badge pin, Torsch & Lee...........+.++« 
Bouquet holder, H. Tappan 


TRADE MARKS. 


Beer, bottled, Southern Brewing Company........- 
Bitters, Meagher Bros. & Co ee 
Cheese, A. G. Turner.........--+++++ pocecuaeocesacetos 








tl Boiler heating. Heat 


oerried away by flue gases. 
diagrams. 


FIRE.—A LECTURE BY J. C. HOADLEY, 
delivered in the Sibley Gale e course.—The practical 
sources of usefal arti 
substances. Carbon and hydrogen. oa between 


ficial Useful fire-sustaining 
uantity of heat and tempera heat. Waste 
rom banked Effect of nitrogen in ‘> | com- 

carried away LY flue 
Effect of boiler pressure upon quantity of heat 
With numerous tables and 
Contained in SCIENTIFIC AMERICAN SUP- 
Price 10 cents. To be had at this 


fires. 


ases. 


PLEMENT, No. 540. 


office and from all newsdealers. 











Cigars,’ Solis Cigar Company... ..-.+.-+++-+seeceeeees 
Cologne, Fleming Bros..........0.-+eeeseeees eoseeees 
Colors, pigment, Badische Anilin & Soda-Fabrik... 
Drawing material and instruments, E. G. Solt- 


13,871 


Dyestuffs or coloring matters, Badischeeinilin & 

Boda-Fabrik.........000 coccccccscccceccccsecsvcess 
Earthenware and china, Doulton & Co 
Florida water, McKesson & Robbins....... ..... --- 
Flour, wheat, Reid, Murdoch & Fischer. . 
Medical drugs, Badische Anilin & Soda-Fabrik.... 13,872 





Medicinal preparation, Keasbey & Mattison........ 18.865 
Mica, Arctic Mica Company..........-+0++-seeeseeres 13,869 
Oil, iuminating, Lombard, Ayres & Company..... 13,876 
Petroleum, refined, Lombard, Ayres & Company... 13,875 
Pillows, 8. AimswortD. ..........cccceccceessceee snsees 13,868 
Preserved fruits, W. T. Coleman & Co.............-. 13,863 


Remedy for dyspepsia and water brash, H. J. 
Muschert 
Salve or ointment for the cure of catarrh and kin- 


dred ailments, BH. A. Talbot................-eeeees 13,886 
Throat and lung diseases, cure for, L. B. Jones.... 13,864 
Tin ‘plates, terne plates, and black plates, W. Gil- 

Destsse & OS... scccccecsvenlcccoseccoeerssececteses 18,874 
Tobacco, plug, R. A. Fatierson & Co............0+5+ 13,882 
Tobacco, plug, Tinsley Tobacco Company.......... 13,887 
Tobacco, smoking, C. BE. Sarrazin................«0+- 10,883 
Woolen dress good, cloakings, shawls, tweeds, and 

fancy woolens, Jordan, Marsh & Co....... senseee 13,881 





A Printed copy of the specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Wealso furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address "Iunn & Co., 361 Broadway, New York. Other 











Soap tablet, T. BE. Gardner................+000. e+eeee 354,186 

Spark arrester, locomotive, A. Mitchell...... eceves 354,439 

Spinning machines, saddle for top rolls of, E. 
WEBER. cdoccesecsoncses eoecce Coccecesecoccosssocece 854,400 

Spring. See Door spring. 

Sprinkler. See Street sprinkler. 

Stand. See Blacking stand. Foot power stand. 

Steam boiler, A. Catchpole .......... ebecseccces 354,392 


foreign patents may also be obtained. 


FREE TO F.A.M. FineColored Engraving of the 
interior of the Ancient Lodge Room in which the 
first lodge in N. America washeld. Also large illus. 
trated Catalogue of Masonic books and goods wita 
bottom prices. Also offer of first-class business. 
{2 Beware of spuriousbooks, REDDING & CO., 

Masonic Publishers and Manufacturers,731 Broadway. New York, 


INVENTIONS E 


(good) thoroughly worked in Eu- 
n 
chant (now in N. Y.). Branches in 
pool, Address “ Z,” 





pope ep <4 London Mer- 
Manchester, Liver- 
P. O. Box 773, New York. 











Branch Office and Factory, 230 Center Street, New York. 


Print Your Own Cards! 
Press $3. Circular size $8. Newspaper size $44. 
pe setting easy, printed directions. Send 

2stamps fr it presses, type,ete., to factory. 

= KELS & CO. eriden, Conn. 


TEST RECORDING 











APPA RATUOUS. -- 
Description. by J. H. Wicksteed. of a new testing ma 
chine, with au pepeagite recording ap tus. and an ex- 
Janation of its mode of operation. ith 4 engravings. 
Sontained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
ss ae & on . To be had at this office and from 
newsdea 


Eiaco System 


Of Arc and laca lighting. 
ATfectrs ic I. Pieneana'T and Power 
Motors, Dynamos, Lamps, and Batteries in all varieties. 
Flectro-Dynamic C ., 524 Carter St.. Philade’ ,- a 
W.W. Griscom, Consulting Electrical Enginee 
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Jace g 








Scientific American. 









Luminum, {he Mota ofthe abuse” 


The only — in the English 
Language. 
JsusT BRBADYDY. 


\ Juminiam : Its History, Occurrence, Prope 

allurgy and Applications, including its he a 
seph W. Richards, A.C., Chemist and Practical Me 
ist. Member of the’ Deutsche Chemische Gesell- 
ft. Ulustrated by 16 engravings. Imo. yes pages. 
¢ $2.50, free of postage to any address in the World. 
ts: Part I. History of Aluminium. LI. Ocogr- 
re Aluminium ia Nature. ILI. Physical Properties 
fA wniniem. 1V. Chemical Properties of Aluminium. 
Metallurgy of pA. VL. The Manufacture of 
jiam. VII. Manufacture of Alumina. V anu- 

ire of Double Chloride of Aluminium and semen. 
Manufacture of Aluminium at Salindres (Gard). X. 
eduction of Aluminium by other Heducing Awents than 
‘dium. XI. Working of Aluminium loys of 
nium. Appendix. Addenda. Index. 

"Ae ircular showing the full table of contents of this vol- 
tume will be sent free of toany one in any part of the 
World who will Jurnish us his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


th ‘tical Ra Dock: 


The Techno-Chemical | Receipt Book. 


( taining Several T cove: the 
Latest, most Important, nome es Hecorn Jiscoveries in 
ri “he ical Technology, and their Practical Application 

the Arts and In ustries. Edited chiefly from ee 
Get man of Drs. Winckler, Elsner, Heintze, Mierzin 
Ja en, Koller, and Heinzerling, with additions = 
William T. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H. Wahl, Ph. 
D. (Heid.), Seeretary of the Franklin Institute, Phila- 
delphia, author ot “Galvanoplastic Manipulations.” Ll- 
lustrated by 78 engravings, in one volume, over 500 pages, 
Pmo, closely printed, containing an immense amount 
and : a great variety of matter. ~- 44 bound in scar- 
let cloth, gilt. Price $2, free of to any address in 
the world. 
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EF" A ctreular of 32 8, some ny ea i 
t is importa 
wane en in any part of the World’ who his 


address. 

HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 
810 Walnut St., Philadelphia, Pa., U. S. Ae 








Address: The ore ~ 
Machine Co., Hartford, Conn.; 
New York Office, 237 Broadway. 





Edward P. Fpemepeen, Bee — 


ELECTRICAL. of Electrical Patents, 


Street. Write for testimonials and a mm gg 


RUBBER BELTING, 





RUBBE 
AN 


JOHN H. CHBEVER, Treas. 


J. D. CHEEVER, Dep’y Treas, DTanches: 167 Lake St., 


Oldest and Largest Manufacturers in the United States. 

VULCANIZED RUBBER 
For Mechanical Purposes, 

Air Brake Hose 


A Specialty. 
BUBBER MATS, 


NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. ¥. 


Chicago ; 


PACKING, HOSE. 


FABRICS 


R MATTING 
D STAIR TREADS. 








308 Chestnut St., Phila. 82 Summer 8t., Boston. 








WITHERBY, RUGG & RiOh A RDSON, Manutacturers 
of Patent Wood Working Machiner. of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co.. Worcester, Mass. Send for Catalogue. 

E. & B. HOLMES, 


BARRE BUFFALO, N. Y. 


NAUTICAL ARENA, OR AQUATIC 
Theater.—Description and illustrations of a novel place 
of amusement recently constructed in Paris, to serve as 
a circus in winter, and a swimming bath in summer. 
Contained in SCIENTIFIC AMERICAN SUPPLEMEAT, No. 
539. Price 10 cents. To be had at this office und from 
all newsdealers. 





MACHINERY, 








REMINGTON 


Standard Typewriter. 


Remington 

T. y +e ter has 
stood evi test,and 
we are adding every 
improvement, how. 
ever costly, that can 
increase its effici- 
Buy it with 
rivilege of re- 
turn unbroken 
> within 30 days C. O. 
D., if not absolutely 
satisfactory in 


FULL PARTICULARS UPON APPLICATION, 


Wyckoff, Sedmans & Benedict, 


ency. 
the 









AIR BRUSH, 


Legitimate 
— and 
draughts- 
men’stool. Franklin Institute Silver 
Medal, 188. Economizes time, Use 
in black and white, and water colors. 
Source of elegant 4 remunerative 
am B RU thea 
AIR BRU sit MFG, co.., 
Vacune St., Reckford, Lil, 








| 
| 
| 
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AND MILL FURNISHINGS, 
UTICA N, ¥., U.S. A. 


| ees PORTABLE MILLS, 
MANUFACTURED BY MUNSON BROTHERS, 





SHEPARD’S NEW ‘360 
Serew-Catting Foot Lathe. 


Presses, Scroll-saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 
Lathes on trial. thes on 
payment. 
Send for catalogue of Outfits 
for Amateurs or Artisans. 








339 BROADWAY, NEW YORK. 


Address H. L. Shepard, Agent, 134 E, 2d 8t.,Cincinnati, 0 








RAILWAY AND STEAM FITTERS’ SUPPLIES 
Rue’s Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN Ss. URQUHART, 46 Cortlandt St., N. Y. 


COL D AS A CAU SE OF ‘DEAFNESS. —A 
short but comprehensive pow by Dr. Theodore Griffin, 
answering the two im it. questions: How can the 
injurious effects of cold upon the ears Ly vented? and 








secondly, How can they be cured afte: y have been 
developed? Contain ~ i ay et nage "aMEnic AN SUP- 
PLEMENT, No. 265. 10 cents. To be had at this 


ce and from all newsdealers. 








2to 3H. P. 
=—_— 


CHARTER’S 


Warranted ual to 
any in Powerand Econo- 
my, and superior to all 
in Sumplicity, and Com- 
pactness. Gives an Im- 
pulse at every Revolu- 
tion. 

CHICAGO AGENT: 
H. H. 





New YORK AGENT: 
Zell Engineering Co., 112 Liberty Street. 


Williams & Orton Mfg. Co., 


P. 0. Box 148. STERLING, ILL. 


ARTESIAN 





Steam Drilling Machines for 100 to 

600 ft. Send 6 cents for illustrated 

catalogue. 

Pierce WellExcavatorCo. 
New York. 


STEAM ENGINES. 
Horizontal and Vertical. 


pred« ec. Machinery. 

eee er, Slate and 

Fine Mill a Bes Tur- 
bine Water Wheels. 


York Mfg Co., York, Pa. U.8. A. 
RADIL OF CURVATURE GEOMETRL 


sally considered. By Prot. C. MacCord, Sc.D.—Explana- 
— of a new method of determining the radii of curva- 
p= re of many plane curves by very simple graphic con- 
‘ruction, the proposed mode of operation being based 
ae the fundamental ideas of regarding a line as gen- 
a by the motion of a point, the tangent as the di- 
oka ion of that motion at [eres instant, and the normal 
Bc 0 as a line in motion. ith 12 figures. Contained in 
Py at A AMERICAN SUPPLEMENTS, Nos. 537 and 
23S. Ten cents each. To be had at this office and 


from all newsdealers. 
UROPE Goed Inventions thoroughly worked 
N ,& by enterprising London Merchant now 
in New ¥ ork. o> other aes cqgetully attend- 
ed to. *Z,” . Box 773, N. Y. City 


= New Catalogue of Valuable Papers 

















Contained in SCIENTIFIC AMMKICA LEMENT, sent 
free of charge to any address. aganvates ‘ 
.° MUNN «& Co.. 361 Broadway. N Y 


a returns. Noindelicacy. Neither 
purge, salve or suppository. Liver, kidney 
- = bowel ‘oui —cipectelty constipation—cur- 
magic. Sufferers will learn of asimple remedy 

free, by addressing, J. H. REEVES, 78 Nassau St., N. ¥. 





PULLEYS, HANCERS, 
FRICTION CLUTCHES. 






PROGRESS MACHINE WORKS, 
- BROW TT 


43 Park PFPliace 


N. 2}. 








Bena 








ON CONVEYOR! 


ing 6Fain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &&. 
sense | BORDEN, SELLECK & CO., 


Sole 


Manu'’fers, } Chicago, tL 





ICE & REFRIGE 


Machines. York Pa- 
tent. YORK MFG, 
CO., York, Pa. 


RATING 








By lvrtiaw PRO 

Send Greer Shmt for . SO, 

EVERY USER OF MACHINERY 
SHOULD LEARN 


How to Use Loose Falleys 


Useful information on this sub; 
is given in ya, No. 
Sent free to any address. 
VAN DvuzEN & Trrt, Cincinnati, O. 


@PEGIAL MACHINER 


For Grinding and Polishing 


Muaufactured by The Somersworth Machine Co., 
EB. RR. WARE, Ast., 
154 Lake Street, CHICAGO, 
Write for Circulars. 

To introduce them, we 


BIC OFFER. will Give Away, 1,000 


Self-Operating Washing Machines. If you want 
one send us your name, P. O. ard express office 
at once. The National pa 23 Dey St., N.¥. 


ICE- BOATS — THEIR . CONSTRUCTION 

















nd management. With working drawings, details, and 
directions in fell. pe py . sho mode of 
construction. ews 0 e two fasi 
used on the Hudson river in winter. By H. A. Horsfall, 


M.£. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, sail. 
ing and management of ice-boats. Price 10 cents. 











0 
WELL’S SPIRAL STEEL CONVEYOR, 
wt: West Washington St., Chicago, Ill. 





| Price 10 


egg & BROWN 


Dorper: 


At 





For BOILERS and STEAM PIPES 


FOR GAS “AND WATER ) PIPES. 
Prevents Sweating and Freezing. 
The Best Non-Conductor of Heat and Cold in the World 
Send for il)us | og a aegmmee this paper. 
Worth Street, New Y 
»% 78 and 80 Lake "Street, » Chicago. 


MODEL and g_ ‘ii lorCircmars. 


XPERIMENTA} °-£-/onesé&6re. 
WORK arith, Mloscesns ns toe 
CONCRETE.—BY JOHN SLATER, B.A. 


(Mention this Paper) 

—A on the means to be adopted in order to render 
buildings stable, and on the use of concrete as 4 mates 
rial for that purpose. Early use of concrete as a build- |F 
ing material. Value of concrete. Materials of which 
concrete is composed. Cement concrete. London con- 
crete, Artificial stones. Concrete buildings. 
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 539 
cents. To be had at this office and from all 
newsdeailers. 











‘ ontain- | | 





E} OURTSHIP & MARRIAGE 
Wonderful Secrets Revelations and 
ae overies for Married os Ginsie. se- 
curing Health, W: — han appiness 
OV This Handsome Boek, @€ PAG Lag 





mailed for 1Octs. Union Pub, ‘Co. Newark. N.J 
PERFECT 
NEWSPAPER FILE 


The Koch Patent File, for geese reserving powapapem, 

~~ ph and d pamphlets. has nm recently improv 
. Subscribers to the SCIENTIFIC —_ 

omacaye and pen IENTIFIC AMERICAN SUPPLEMENT Can be 

mee for t the low price of $1.50 by mail, or $1.25 at the 
office 0 fe pape Heavy board sides; inse 

SCIENTIFIC AMERICAN,” in gilt. N for 
ory, cue who wishes to preserve the paper. 


“MUNN & CO., 


Publishers SCIENTIFIC AMERICAN. 





HOISTING ENGINE 


LI Hols MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK. 





and Boilers , A every possible 
ty. 
New catalogue ready. 








“ASBESTOS: 


| BRALvED PACKING, MILL BOARD, 









CHALMEHRS-SPFENCEH CO-, 


SHEATHING, 


PIPE COVERINGS 


Made entirely of ASBESTOS, 


Absolutely Fire Proof. 
CEMENT, FIBRE AND SPECIALTIES. 
FOOT Hw. STH ST., w. ¥. | 


Foot and Power Lathes, Drill | 


,000 
rans 


»OD) 
Wo. B 





BALI UNIPOLAR System of Electric Light 

| cheapest and best for Are or In sandescent. For in A 
mation, OO OVEL and estimates, addre — 

NO ver Y Ff. ECTRIC CC 

Locust Sts. Fitindelphia. 


T° THE STEEL SARY actu RERS 


UsIFED STATES OF AMERICA. 
UNTTED STATES NAVY Dr ra eet 
WASHINGTON, D.C., Aug ‘1886, 
The attention of al) steel manufacturers of the United 
States is hereby invited to the requirements of the Navy 
Department ip the way of armor-plates and heavy gun 
forgings, for the prosecution of work already authorized 
by Congress. 
This advertisement invites all domestic manufactur- 
ers of steel to specify, in competition with each other, 
upon what terms they will engage to prepare for the 
production of and produce the - rings and armor-plate 
required for modern ordnance and armored ships: and no 
bids will be considered except such as engage te produce 
within the United States either all the guh-steel or all 
the armor-plate (or both) specified in this advertise- 
ment; nor will any bid be accepted unless accompanied 
y evidence satisfactory to the Department that tne 
bidder is in possession of, or has made actual) provision 
for, a plant adequate for its fulfillment. 
Bids are hereby invited for sup lying this Department 
with the under-mentioned material 
About 1,310 tons of steel gup- aiinen. of which about 
823 tons will be for guns of six inches caliber, 70 tons 
for guns of eight inches caliber, and 912 tons for calibers 
between ten inches and twelve inches (both inclusive). 
These forgings are to be delivered rough bored and 
turned, and when in that state the heaviest forgi 
which enters into the construction of a gun of each o 
the _— calibers will be about as Sallowe :, 
6-inch 





Rn 
All these forgings must be delivered within <he follow- 
ing times from the closing of a contract, viz. : 

For 6 inch guns, 2 within one year, and the remainder 
within 18 months. 

For 8 inch guns, within two years. 

For 10 inch and larger guns, within 2 years. 

Preference will be given for earlier deliveries. 

Also, about 4,500 tons of steel armor-plates, to be of the 
best materia) and manufacture, shaped accurately after 
patterns to fit the form of each vesuel for which intended, 
and of such sizes as may be required, varying somewhat 
as follows: 

» feet by 8 feet by 12 inches thick. 

17% feet by 6 feet by 17 inches thick. 

1k feet by 444 feet by 6 inches thick. 

There will also be thinner plates. 

For information concerning shapes and weights of the 
gun forgings and armor-plates, what parts must be 
manufactured in sets, time of delivery of each set, the 
chemical, physical, and ballistic testa, which the metal 
must sustain in each case, and for all other particulars, 
apply to the Chief of Bureau of Ordance, Navy Depart- 
ment, Washington, D. ¢ 

Each bid upon armor- plate must specify the time with. 
in which the bidder will engage to make delivery; and 
preference will be given to earliest proposed deliveries. 

Proposals must be in duplicate, sealed and addres 
to the Secretary of the Navy, Navy Department, Was 
ington, D. C., the e nvelopes | indorsed “ Proposal for 
steel gun-forgings and armor.’ 

| will be received at the one Department until 12 
o B M.on the 10th day uf December, . at which 
hour the opening of the bids will take place. 

The right is reserved to waive defects in the form of, 
and to reject any or all bids. 

Ten per cent. of the contract price will be retained 
from the payment for each article delivered, until the 














contract, as far as relates to articles of that class, shall 
nave been completed, 

Separate bids may be submitted for whe gun steel and 
for the armor, if any manutacturer so desires; but bids 
covering both will receive preference, other things being 


— 
Bids will be compared in two classes, 
. Gun Forgings. 

Second. Armor-piate. 

And the total sum for which, and the time within 
which the whole of the material covered by each class 
will be produced and douveret will be alone considered. 

ILLIAM C. WHITNEY 
a Secretary of the Wary. 
m0" 


‘E, 
wu RTMENT, 
V ASHINGTON, November 6, 1886. 
The time fixed by the foregoing advertisement, dated 
August 21, 1886, for receiving proposals for steel gun- 


NAVY 


forgings and armor-plates, viz.: December 10, 1886, is ex- 
tended to 12 o’elock noon, March 15, Sane at whieh hour 
the opening of the bids will take plac 
WILLI ‘AM Cc. WHITNEY, 
Secretary of the Navy. 
TIMBER 
















GAINING 
MACHIN &. 

Special Mach- 
inery for Car 
Work and the 
latest improved 
Wood Workin 
Machinery 0 
all kinds, 


€.B. Rogers  Co., 


Norwien, Comm. 
109 Liberty Street, 
New Yor. 
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TH CHEAPEST AND BEST 


Yolo FE NGRAY Ne ©. 


NEW YORK 


67 PARK PLACE 


CURE ftDEAF 


‘orm the wort qt the naturel 

a Inia, ie and alw 
conversation —_ whispers heard ste ly. eh 
Pustraped book with testimonials, FREE. Address orcalion 
X, 863 Broadway, New York, Mention this paper, 


EAFNES 








Its causes, and a new and suc- 
gesstul CURE at your own 
hom Ly one who was deaf 
ovens yateht ears. Trent by most of the noted 
lists without benefit. Cured himself in three 
— since then hundreds of others. Full 


partic lars es on appli cation 
T. 8. PAGE, No. 41 West 3ist St.. 


New York City. 





OLUNC A 
A positive 


German ph cok h ~ mag r* cases have 
wi u o 

been cured” Broa directions for home treat- 

ment 


t FREE to an: _ J — 
. F. G. NOETLING & CO., Box 450, East Hemypton, Coun, 
ELECTRIC BELT, Suspenso 
etc., for Kidneys, Pain, Nervous 
Weak. Fortune for Agents. Book free. 
UNITED ELECTRIC Co., Cleveland, O, 


Dr. W. 








14 





DMorvertisements. 


Srieutific American. 


> ___ THE BRIDGEPOR’ 





Laside Page. each insertion == 
i Page, encl insertion « « « 


The above are charges per agate line—about wink 
and is set in agate type. Engravings may head 
ment, as press. 


ing to appear in next issue. 


a? cents a se. 
1.00 a lin 


t 
This notice VShows the width of the line, 
ver- 
tisemente at the same rate per agate line, by measure- 

the ter Advertisements must be 
received at publication office as early as Thursday morn- 
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Our Petroleum Lanterns have the 
finest lenses and the lamps are un- 
rivaled for powerful white light. 
Choice collection of views 
colored and plain. 

Send for N&O to 
QUEEN&CO. 
PHILADELPHIA, PA. 

924 Chestnut Street. 


Alfred R. Wallace, LL.D. 









application 


The wel! known English Natural wil gua in the 
must =) made to his Agent, ceaun, IAMS, 


United States during the Winter 
w. ri L 
258 Washington Street, Besten, 


Yor prospectus of lectures and 
FOR SALE. 








and Territorial in The Family 
snag Médtotn 
cy “ay Chest; or wil oy to reliable 
firms on Roya Canada for saleinalump. See cut 
and descri = x4 SCIENTIFIC AMERICAN, Nov. 20, 1886. 
Address Brit J; MULEON: ag 
jolleye Oo: ysic and Surgeo 
HiCAGo, ILL. 
night. A 
$10.00 to $50.00 srs. 
fig busi- 
ness. Magi p Lantoras and ¥ of ee sub- 
gets eR on ee. Optical, 2 
chematicnl y ‘Meteoro eae terns, etc. 
L. MANASSE, SS Madison Street, Chicago, III. 


ICE-HOUSE AND COLD. “ROOM. —BY R. 
3. Hatfield. With directions for construction. Four 
ngrevings, Contained in SCIENTIFIC AMERICAN SUP- 
EMENT, 59. Price 10 cents. To be had at this office | 


d of all newsdealers. 


llustrating 
i PUBLT "EXHIBITIONS, c., ‘te. 
Atable business jor a man with -_ 


Lan muse! ogg ve 
MCALLISTER, Mfg. Optician, 49. Nassau Sen. ny 
Bibb s Celebrated d Origin 
TIMORE 

FIRE-PLACE HEA 


To warm upper and lower rooms. 
The band 1 















wat 
Coal Stoves in the worid. 


oS Cc. BIBB & SON 
Foundry Office and Salesrooms, 
39 and 41 Light Street, 
Baltimore, Md. 
Mageteicep Starx Mawrets. 
OF Send for Circulars. 











roeans for doing their 
Diustrated 





WF F..2 1OHN BARNES CC., 
Addres 19%» Ruby St., Rockford, 





PAMPHLET GiV 


WOOD FINiS 


ING DIRECTIONS FOR_FINISHING HARD WOOD FREE TO ANY ADDRESS. 
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H. W. JOHNS’ 
ASBESTOS: 
CORDED SHEATHING. 


A Fire-Proct Non-Gonducting Covering for 
HEATER AND STEAM PIPES 
IN CELLARS, Bro. 


H. W. 





H. W. JOHNS’ 
ASBESTOS: 
STOVE & FURNACE CEMENT. 


A fire and acid proof material for cementing 
and repairing joints in Heaters, Fur- 
naces, Stoves, Ranges, etc. 


PREPARED READY FOR USE. 





JOHNS MANUFACTURING COMPANY, 


87 MAIDEN LANE, NEW YORK. 


—CHICACO.—o—PHILADEL PHIA.—°—LONDON,— 
SOLE MANUFACTURERS OF 


H. W. JOHNS’ ASBESTOS LIQUID PAINTS, ASBESTOS ROOFING, ST EAM PIPE AND BOILER 
OOVEKINGS, STEAM PACKING FIRE & WATER PROOF SHEATHING, 
PLASTIC STOVE-LINING, Erc. 


er = ON ‘ STEAM-SAVING AND FIRE-PROOF MATERIALS,” FREE BY MAIL, 
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Ora. GLASSES Sromelore 
=. OR AS 
SW aan fa ne i free to any address. 





BEFORE YOU BUY A BICYCLE 


mete Dagese, 
for iiestvaced’ jake Tei of NEW 
pnd SECOND-HAND MACHINES. Bicycles 

epaired and nickeled. SECOND- D 
BICYCLES. Gunsand Revolvers taken in exchange. 











Consisting of 
seaches, sent to an 
Un 
tates. ~ " to 8 day»’ 
trial before buying. 


peat els 15 and $25 each. send 


oe. Mall coy pecialt, 
orders a 8 a 
i tral Street, Boston, M 





MIRE, 2 UT reITS, 


for 
ee 


A ., We BYORY, 





PENNSYLVANIA 


DIAMOND DRILL CO. 


SBORO PA 














SCIENTIFIC 4 MBRICLN SUPPLE. 


MENT. Any back number of Fs! SCIENTIFIC 
AMERICAN SUPPLEMENT can be had | 


at this 
10 gents. hoo ta ba hed cc naweseaions in all parts of 
the country. 





71 John St., New York. 





A FAIR OF FER. 


If you will puta JENKINS BROS, VALVE on the worst place you can find, where you 
cannot keep other Valves tight, ahd if it is not perfectly tight or does not hold Steam, Oils, Acids, 
or other fluids longer than any other Valve, you may return it, and your money will be refunded 


To avoid imposition, see that valves are stamped “‘ Jenkins Bros.” 


JENKINS BROS., 


13 So. Fourth St., Phila. 


79 Kilby St., Boston, 








ICE-HOUSE AND REFRIGERATOR. 


Dimensions for oe te with one | 


Directions ané 

Miustration of cold house yt ry and pu 

season to season. The air is vert A, Pues 
out the year at a temperature of 

tptned & in SCIENTIFIC AMERICAN sur SrLaMEN? No. 116. 
Price 10 cents. To be had at 
@eaiers. 


frait from 











thon wb INSTITUTE FOR 
Carbonic. Gas. 


ique 
ee 
THE COPYING PAD. AoW TOMAKE 


and how to use; with an engraving. Practical directions 
how to fr the ex the gelatine pat. acd also the aniline ink 
by whic e@ copies are how to apply the written 
letter to the ; how to take off copies of the letter. 
Gumteined = MENTIFIC AMERICAN SUPPLEMENT, NO. 

0 cents. For sale at this office and by all 
ewedealer» ‘in all's parts of the country. 





wm. A. HAMUIS, 
Providence. BK. 1, (lark 8t.) Six minutes’ walk West fromstation. 
Original and “rad Hullder ot the 
NaRere- Cons! SS ENCINE 
’ Pat. Improvements, frum 10 to 1,000 H. P 
b tof for copy Engineer's and Steam User's 
anual. 28? J.W. Hi, M.E. Price $1.25. 


PATENTS. 


MESSRS. MUNN & OO., in connection with the publi- 

cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 
@in this tine of business they have had forty-one years’ 
experience, und now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
a terms 


hiet sent free of charge, on application, con- 
by segerumtion about Patents and how to pro- 

; directions concerning Labels, Copyrights, 
Pestana, — Parente: Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
vents, etc. 





vain 


We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in ail the principal countries of the world. 

MEUNN & CO., Solicitors of Patents, 
#1 Broadway, New York. 


BRANCH OVFICES.—No. 622 and 6% F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 


this office and of all news- | 





7 Wanted 50,000 Sawyers and 

s A Ww S Lumbermen to cond ee their SA WwW s 
full address for a copy of Emerson’s {3 Book 
of SA . Weare first to introduce NatuRr- A 
AL GAs for heating and tempering Saws 

Wr wonderful effect upon improving their 
— and toughness, enabling us to reduce 


ress 
s” EMERSON, SMITH & CO. (Ltd.), 
Beaver Falls, Pa: 
















BY NATURE'S PROCESSES 


ye pens UAW varbid Water Made Clean. 


i 


ments remov 


Cities, Towns, Mills, Hotels, 
and Private Houses Sup- 
plied and Results 
Guaranteed. 

Seale in Bollers Avoided. 


Annual Water Rates in any 
city will give the 
PERFECT WATER 
time. 


Send for Virculars and Estimates. | “A 
NEWARK FILTERING ©0., NEWARK, N. J. 
TRIBUNE BUILDING, New York. 


AQUA PURA 


Matter in Suspension 
and ORGAN hh an | 
Semi-solub Ele-| 


Hard Water Made Soft. 


‘T'wo per cent. added tothe 








poorss ie 
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SUPPLIES FROM 
HYDRANT ——— 
the cheapest 
oes ve for ae 
Printing , —*% 
Machines Households. 
Turning Lathes, ‘Scroll 
Saws, Grindstones, Coffee 
Mills, one. a. ~ nes, 
Feed Cutte 
Lights. Tlevators, etc. It 
a litt!e room, no firing 
, fuel. ashes, repairs, en- 
gineer. explosion, or delay 
no extra insurance, no 

” noiseless. i 
eady ; will work 
essure of water 
Ib,; at 40 Ib. pres- 
cave has 4-horse power. and 






















VELOCITY OF ICE BOATS. ACOLLEC. 


‘sn of interesting letters to the editor of the SCIENTLFIC 


MERICAN On the guestion of the s ~ of ice de. 

ng how and why it is tha t these. craft sail 

faster than the wind —— propels them. rated 

with 10 explanatory di: Contained in SCTENTIFIC 

AMERICAN SUPPLEMENT, No. x {CS Price 10 cents. To 
be had at this office and from all newsdealers. 





NOTICE to Users of Steam Pamps. 
We have received following letter in 
Epa set Pas lgatigeficiten Sie 
am Jet Pumps elevatin Cc 
of water more t an 50 fee teh es 
“ L’ ANSE, MICH. tre 24,1 
“VAN DUZEN & TIFT, Cincinnati, 0.: 
“ Money could not "ay oe e Jet of us 
unless another could be had. I would 
not give your No. 5“ L.” for « $700 pump, 
ua! distance to raise 
. A, Litchfield, Supt. Mich. KA Co.”’ 
We make Ten Sizes of these mps. Prices $7 to $75. 
Capacities 100 to 30,000 gallons r r hour. ae, for what 
purpose wanted and send for “Pum 















VAN DUZEN «& TE yy oO. 


WIRE ROP 








Address JOHN A. ROEBLING’S SONS. Manufactur- 
ore, aronton. N. Bo , or 117 Liberty Street, New York. 
Wheels and Rope for conveying power long 
Send for circular. 





Best in prineipi 
unegusied 


An 
imple, Saf 
ir sizes: 1 











tor i ai) Motor a k, th 
ris n wort Besakie 
e. 


GAS ENGINES. 


rth y rye ta 
eof running it ceases. 
73! pioeh: D ’ » Fe extra insurance. 


and Dental Engine. 
ited fo r Gaso Gas country use. 
Engines are Sepa pas ‘or line for 


ECONOMIC MOTOR CO., 


Office and Salesrooms 


34 DEY ST. N.Y. 





[JANUARY 1, 1887. 


TRDAMERIGAN BELL TELEPHONE G0, 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, Mareh 





| 7th, 1876, No. 174,465, and January 30th, 


1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 











PULLEY Ss. 
Order from our “Special List.” 


THE JOHN T. NOYE MFG. CoO., 
BUFFALO, N. ¥. 
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Scientific American 
The Most Popalar Selentte Paper in the World. 


Only $3.00a xeors 7 Including Postage. Weekly. 
52 N ear. 


bers a 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Muchinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegrapby, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Readers find in the ScIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clabs.—One extra copy of the SCIENTIFIC AMERI- 
CAN wil! be supplied gratis for every club of five subscribers 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., puy- 


ue MUN dé CO., 
361 Broadway, New York. 








TE 


Scientific American Supplement. 


This is a separate and distinct publication from 
THK SCIENLIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History. Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light, Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photogruphy, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Envjineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
EBRICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co.. 361 Broadway, N, Y¥., 
Pablishers SCIENTIFIC AMERICAN. 

To Foreign Subscribers,—Under the facilities of 
the Postal Union, the Sc1ENTIFIC AMER-CAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia. and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan. Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
one year. This inciudes postage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 3%! Broadway, New York. 
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